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Example of Indication 










Epilepsy, general 


Infection, HIV/AIDS 


Regeneration, bone 






































Example of Therapeutic Use 










Antiepileptic 


Antiviral, anti-HIV 


Musculoskeletal 
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CAS No. 


777-11-7 


679-84-5 


151-67-7 


59128-97-1 








14459-29-1 


7237-81-2 


509-86-4 


372-66-7 


3511-16-8 


9004-62-0 


70-30-4 


28728-55-4 


317-52-2 


60-26-4 


3811-75-4 


358-52-1 


5980-31-4 


84-16-2 


2691-45-4 


144-00-3 


141-94-6 


56-29-1 


API Chemical Name 










2(R)-Acetamido-N-benzyl-3- 
methoxypropionamide 


1 6Alpha-Bromo-3fc-hydroxy-5Alpha- 
androstane-17-one 








































API Generic Name 


|Haloprogin 


lHalopropane 


Halothane 


Haloxazolam 


harkoseride 


HE-2000 


Healos 


„E 
> 

Q. 
l. 

O 
Q. 

O 
•*-» 
CO 

E 
a> 
X 


Hepronicate 


Heptabarbital 


Heptaminol 


Hetacillin 


|Hetastarch 


Hexachlorophene 


Hexadimethrine 
Bromide 


Hexafluorenium 
Bromide 


|Hexamethonium 


iHexamidine 


Hexapropymate 


Hexedine 


iHexestrol 


Hexestrol Bis(p- 
diethylaminoethyl ether) 


(Hexethai 


[Hexetidine | 


iHexobarbital l 
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Example of Indication 






















Amenorrhoea 


Diabetes, Type II 






































Example of Therapeutic Use 






















Antiprolactin 


Formulation, modified-release, <=24hr 






































CO 

o 
c 

*S OS 
res 02 






















1401935 




























































CD 

a 








































jCAS No. 


521-11-9 


1424-00-6 


72-33-3 


135-58-0 


84031-17-4 


6489-97-0 


21730-16-5 


586-06-1 


54-49-9 


3734-52-9 


CM OO 

LO CO CM 
W r* ^" 

O) CO CD 
CO CD O 
*~ t s - 

fc— CM CM 


CD 

LO 
. CD 


62-51-1 


914-00-1 


76-99-3 


531-06-6 


537-46-2 


521-10-8 


72-63-9 


53-46-3 


91-80-5 


72-44-6 


50-11-3 


554-57-4 


1982-37-2 


100-97-0 


153-00-4 


130-73-4 


5696-06-0 


132-92-3 


API Chemical Name 






















Carbamic acid, [t(8R)-1,6-dimethylergolin- 
8-yl]methyl]- phenylmethyi ester [CAS] 


Imidodicarbonimidic diamide, N,N-dimethyl 
[CAS] 






































API Generic Name 


Mestanolone 


iMesterolone 


|Mestranol 


Mesulfen 


Metaclazepam 


Metampicillin 


(Metapramine 


(Metaproterenol 


jMetaraminol 


Metazocine 


metergoline 


metformin 


Methacholine 


[Methacycline 


iMethadone 


Methafurylene 


iMethamphetamine 


iMethandriol 


iMethandrostenolone 


iMethantheline 


Methapyrilene 


(Methaqualone 


iMetharbital 


Methazoiamide 


Methdilazine 


Methenamine 


(Methenolone 


iMethestrol 


| Methetoin 


(Methicillin 
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Example of Indication 




















Cancer, general 


































Hypertension, general 






Example of Therapeutic Use 




















Anticancer, antimetabolite 


































Formulation, modified-release, <=24hr 






Patent 
Reference 




















2512572 


























































US 








































CAS No. 


60-56-0 


126-31-8 


503-40-2 


63-68-3 


1910-68-5 


467-43-6 


2/2/4969 


532-03-6 


22151-68-4 


59-05-2 


60-99-1 


390-28-3 


298-81-7 


76-38-0 


93-30-1 


61-01-8 


155-41-9 


77-41-8 


135-07-9 


23983-56-4 


93-60-7 


557-17-5 


119-36-8 


1634-04-4 


25155-18-4 ■ 

i 


13422-55-4 


555-30-6 


61-73-4 


I i 3-42-8 ! 


API Chemical Name 




















L-Glutamic acid, N-[4-[[(2,4-diamino-6- 

pteridinyl)methyl]methyIamino]benzoyl]- 

[CAS] 


































L-Tyrosine, 3-hydroxy-Alpha-methyl- 
[CAS] 






API Generic Name 


Methimazole 


Methiodal 


Methionic Acid 


Methionine 


Methisazone 


jMethitural 


jMethixene 


[Methocarbamol 


Methohexital 


methotrexate 


Methotrimeprazine 


Methoxamine 


(IWethoxsalen 


[Methoxyflurane 


Methoxyphenamine 


iMethoxypromazine 


iMethscopolamine 


|Methsuximide 


Methyclothiazide 


iMethyl Blue 


Methyl Nicotinate 


[Methyl Propyl Ether 


Methyl Salicylate 


IMethyl tert-Butyl Ether 


Methylbenzethonium 
Chloride 


jMethylcobalamin 


methyldopa 


[Methylene Blue 


|Methylergonovine j 
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Example of Indication 


Pancreatitis 


Endometriosis 






Unspecified 


Infection, dermatological 


Hypertension, general 


Pain, general 




Poisoning, drug 






Addiction, narcotic/opiate 


Cancer, general 


Example of Therapeutic Use 


Gl inflammatory/bowel disorders 


Releasing hormones 






Formulation, modified-release, other 


Antifungal 


Antihypertensive, adrenergic 


Analgesic, other 




Dependence treatment 




Septic shock treatment 
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16676-29-2 




API Chemical Name 


Benzoic acid, 4- 
[(aminoiminomethyl)amino]-, 6- 
(aminoiminomethyl)-2-naphthalenyl ester- 
[CAS] 


Luteinizing hormone-releasing factor (pig), 
6-[3-(2-naphthalenyl)-D-alanine]-[CAS] 






2-Furanpropanoic acid, tetrahydro-Alpha- 
(1-naphthalenylmethyl)-, 2- 
(diethylamino)ethyi ester 
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Morphinan-6-one, 1 7-allyl-4,5Alpha-epoxy- 
3,14-dihydroxy- hydrochloride [CAS] 
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Nafronyl 
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Nalidixic Acid 
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Nalorphine 


naloxone 


naltrexone 
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Example of Indication 




















Infection, general ! 




























Example of Therapeutic Use 




















Quinolone antibacterial 




























&> 
o 

E I 

s a 

m © 
Q. €il 




















o> 

CD 
i — 














































us 




























CAS No. 


1088-11-5 


6539-57-7 

(unspecified); 

74812-63-8 

(R*3*)-(±)- 

form 


27686-84-6 
(rneso -form); 
500-38-9 
(unspecified) 




51-41-2 


52-78-8 


68-22-4 


68-23-5 


536-21-0 


68077-27-0 
|70458-96-7 


13563-60-5 


35189-28-7 


6533-00-2 


848-21-5 


1531-12-0 


467-85-6 


514-61-4 


466-97-7 


89-25-8 


561-48-8 


492-39-7 


72-69-5 | 


6795-60-4 


API Chemical Name 




















3-Quinolinecarboxylic acid, 1-ethyl-6-fluoroJ 
1,4-dihydro-4-oxo-7-(1-piperazinyl)- [CAS] | 




























API Generic Name 


jNordazepam 


Nordefrin 


Nordihydroguaiaretic 
Acid 


Norelgestromin , 
Ethinyl Estradiol 


Norepinephrine 


Norethandrolone 


jNorethindrone 


jNorethynodrel 


Norfenefrine 


norfloxacin 


Norgesterone 


Norgestimate 


[Norgestrel 


[Norgestrienone 


jNorlevorphanol 


iNormethadone 


jNormethandrone 


jNormorphine 


jNorphenazone 


jNorpipanone 


iNorpseudoephedrine 


(Nortriptyline 


[Norvinisterone 
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Example of Indication 




Surgery adjunct 






Anaemia, general 




Pain, general 
















Hyperuricaemia 




Vasospasm, cerebral 




Infection, HIV/AIDS 


Keratosis 


Diabetes, Type (I 


Infection, tuberculosis 


Example of Therapeutic Use 




Haematological 






Hormone 




Formulation, modified-release, 
immediate 
















Antigout 




Antithrombotic 




Antiviral, anti-HIV 


Dermatological 


Antidiabetic 


Antimycobacteriai 


CD 
O 

c 

Q> CD 
is— 

a. f£ 


































CD 

o> 

LO 
CNJ 

o 

CM 




6313177 


CD 
CNJ 

■^r 

CO 

o 

CD 




9701562 


































GB 




US 


US 




OM 


CAS No. 


15687-41-9 


423-55-2 


145-12-0 | 


1491-59-4 


434-07-1 


140-95-4 


76-41-5 


5585-93-3 


153-87-7 


129-20-4 


125-53-1 


115-33-3 


50-10-2 


10136-65-9 


2465-59-0 


79-57-2 


/8/12-43-3 
82571-53-7 


536-95-8 




79416-27-6 






API Chemical Name 




Octane, 1-bromo- 
1,1,2,2,3,3,4,4,5,5,6,6,7,7,8,8,8- 
heptadecafluoro- [CAS] 






Androstan-3-one, 17-hydroxy-2- 
(hydroxymethylene)-l 7-methyl-, 
(5Alpha,17G)-[CAS] 




(5Alpha)-4,5-Epoxy-3, 1 4-dihydroxy-1 7- 
methylmorphinan-6-one [CAS] 
















IH-Pyrazolop^-dlpyrimidine^.efSHJH)- 
dione [CAS] 




2-Propenoic acid, 3-[4-(1 H-imidazol-1- 
ylmethyl)phenyl]-, (E)- [CAS] 






Pentanoic acid, 5-amino-4-oxo, methyl 
ester, hydrochloride [CAS] 


Di-(3N-[(2S,3S)-2-amino-3-methyI- 
pentanoyl]-1,3-thiazolidine)fumarate 




API Generic Name 


Oxyfedrine 


Oxygent 


Oxymesterone 


Oxymetazoline 


oxymetholone 


Oxymethurea 


oxymorphone 


>i 
•o 
c 

CD 
Q. 

B 


Oxypertine 


Oxyphenbutazone 


Oxyphencyclimine 


|Oxyphenisatin 


Oxyphenonium 


Oxypinocamphone 


oxypurinol 


Oxytetracycline 


ozagrel 


P- 

(Benzylsulfonamido)ben 
zoic Acid 


P-100 


P-1202 


P32/98 


PA-824 
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Example of Indication 




Infection, herpes simplex virus 






















Rhinitis, allergic, general 












Surgery adjunct 




Infection, Pneumocystis 
jiroveci prophylaxis 










Example of Therapeutic Use 


Antihypertensive, adrenergic 


Antiviral, other 




Neuroleptic 


















Formulation, modified-release, other 












Plasma substitute 




Formulation, inhalable, systemic 










o 

E 1 

S & 

CL D- 


1215751 


:60058982 




2040231 


















4221778 
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US 














CAS No. 


38363-32-5 
38363-40-5 


r 

lO 
CM 

CD 
O 

CO 

CD 
CO 


308-71-9 


26864-56-2 


52-67-5 


61-33-6 


1538-09-6 


6130-64-9 


525-94-0 


87-09-2 


87-08-1 


4599-60-4 




78-12-6 


2209-86-1 


597-71-7 


5534-95-2 


7001-56-1 


9005-27-0 


541-20-8 


100-33-4 


359-83-1 


12111-24-9 


67-43-6 


138661-02-6 


API Chemical Name 


2-Propanol, 1 -(2-cycIopentylphenoxy)-3- 
[(1 ,1-dimethylethyl)amino]- (S)-, sulfate 
(2:1) (salt) [CAS] 
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4-Piperidinol, 1-[4,4-bis(4- 
fluorophenyl)butyl]-4-[4-chloro-3- 
(trifluoromethyl)phenyl]- [CAS] 








) 






















Starch, 2-hydroxyethyi ether [CAS] 




Benzenecarboximidamide, 4,4'-[1 ,5- 
pentanediylbis(oxy)]bis- [CAS] 










API Generic Name 


penbutolol 


penciclovir 


Penethamate 


penfluridol 


[Penicillamine 


[Penicillin G 


Penicillin G Benzathine 


iPenicillin G Procaine 


IPenicillin N 


IPenicillin 0 


IPenicillin V 


Penimepicycline 


|Penntuss 


|Pentaerythritol Chloral 


Pentaerythritol 
Dichlorohydrin 


jPentaerythritol 


Pentagastrin 


Pentagestrone 


[PentaLyte 


iPentamethonium 


pentamidine 


(Pentazocine 


iPentetate 


iPentetic Acid 


JPentetreotide 
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Example of Indication 
















Inflammation, urinary tract 


Cancer, leukaemia, hairy cell 


Amyotrophic lateral sclerosis 
















Parkinson's disease 






Cancer, prostate 


Cancer, breast 




Example of Therapeutic Use 
















Urological 


Anticancer, antimetabolite 


Neuroprotective 








Anticancer, antibiotic 








Antiparkinsonian 






Anticancer, other 


Anticancer, other 
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CAS No. 


60-44-6 


1028-33-7 


62087-72-3 


78833-03-1 


76-74-4 


52-62-0 


434-43-5 


37319-17-8 


53910-25-1 




147-61-5 


1607-17-6 


54-95-5 


68247-85-8 


84-97-9 


423-55-2 


62435-42-1; 
39800-16-3 
(unspecified) 


r\l co 
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CD CD 
CD iO 


6621-47-2 


2622-26-6 


157716-52-4 


536-59-4 


13093-88-4 


API Chemical Name 
















Xylan, [CAS] 
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Bleomycinamide, N1-[3-[(1- 
phenylethyl)amino]propyl]-, (S)- [CAS] 








Ergoline, 8-[(methylthio)methyl]-6-propyl-, 
(8B)-, monomethanesulfonate- [CAS] 






Piperidinium, 4- 

[[hydroxy(octadecyloxy)phosphinyl]oxy]- 
1 , 1 -dimethyl-, inner salt [CAS] 


1 -Cyclohexene-1 -methanol, 4-(1- 
methylethenyl)- [CAS] 




API Generic Name 


|Penthienate 


|Pentifylline 


iPentigetide 


iPentisomide 


iPentobarbital 


iPentolinium 


|Pentorex 


[pentosan 


pentostatin 


pentoxifylline 


|Pentoxyl 


Pentrinitrol 


Pentylenetetrazole 


pep/omycin 


Perazine 


|Perflubron 


Perfosfamide 


pergolide 


Perhexiline 


Pericyazine 


perifosine 


perillyl alcohol 


iPerimethazine 
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Example of Indication 


Ischaemia, cerebral 








Peripheral vascular disease 






Incontinence 




Anaesthesia 






Hypertension, general 






























Example of Therapeutic Use 


Neuroprotective 








Vasodilator, peripheral 






Urological 




Anaesthetic, injectable 






Formulation, modified-release, <=24hr 
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CAS No. 


55242-55-2 


551-27-9 


! 362-29-8 


79-09-4 


119793-66-7 
20084-19-1 


CD 

OO 
CD 
■ 

o 
h- 

CD 
CO 


15686-91-6 


54556-98-8 
60569-19-9 


10321-12-7 


2078-54-8 


550-83-4 


469-62-5 


y> co 
x> c6 

3> CD 
i i 

DO tO 
*- CM 

vO IO 


101-40-6 


587-61-1 


51-52-5 


479-92-5 


22760-18-5 


466-06-8 | 


35121-78-9 | 


745-65-3 i 


363-24-6 


551-11-1 6 


59-58-5 | 


60202-16-6 | 


50-39-5 t 


303-69-5 | 


API Chemical Name 


>•> 

E 

<? 
S 

CO >» 
- CL 
0) O 

s& 

T3 hp 
CM ^ 

11 

i lO 








1-Propanaminium, 3-carboxy-N,N,N- 
trimethyl-2-(1-oxopropoxy)-, chloride, (R)- 
[CAS] 






2,2-diphenyl-2-(1-propoxy)acetic acid (1- 
methylpiperid-4-yl) ester hydrochloride 




Phenol, 2,6-bis(1-methylethy!)- [CAS] 






z-nropanoi, 1 -[(1 -methylethyl)amino]-3-(1 - 
naphthalenyloxy)- [CAS] 






























API Generic Name 


propentofylline 


Propicillin 


Propiomazine 


Propionic Acid 


propionyl L-carnitine 


Propipocaine 


Propiram 


propiverine 


Propizepine 


propofol 


Propoxycaine 


Propoxyphene 


propranolol 


Propylhexedrine 


Propyliodone I 


Propylthiouracil 


Propyphenazone 


Proquazone 


Proscillaridin I 


Prostacyclin f 


Prostaglandin Ei ! 


Prostaglandin E2 


Prostaglandin F2a | 


Prosultiamine 


Protein C | 


Protheobromine I 


Prothipendyl | 
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Example of Indication 




Impotence 






Cancer, general 














































Example of Therapeutic Use 




Male sexual dysfunction 






Anticancer, other 
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CAS No. 


4393-19-5 




89-38-3 


53-79-2 




15686-83-6 


98-96-4 


1882-26-4 


101-26-8 


54-47-7 


58-56-0 


91-84-9 


58-14-0 


1740-22-3 


33605-94-6 


1121-30-8 


77-04-3 


1098-97-1 


120-80-9 


87-66-1 


74847-35-1 


3563-49-3 


9004-70-0 


91-82-7 


2210-77-7 


1018-71-9 


3546-41-6 


API Chemical Name 










1-Methylpropyl 2-mercaptoimidazolyl 
disulfide 














































API Generic Name 


p-Sulfanilylbenzylamine 


JPT-141 


iPteropterin 


Puromycin 


PX-12 


Pyrantel 


Pyrazinamide 


Pyridinol Carbamate 


Pyridostigmine Bromide 


iPyridoxal 5-Phosphate 


iPyridoxine 


Pyrilamine 


(Pyrimethamine 


[Pyrinoline 


Pyrisuccideanol 


Pyrithione 


Pyrithyldione 


iPyritinol 


Pyrocatechol 


Pyrogallol 


iPyronaridine 


Pyrovalerone 


|Pyroxylin 


Pyrrobutamine 


Pyrrocaine 


Pyrrolnitrin 


iPyrvinium Pamoate 
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Example of Indication 


Asthma 


Parkinson's disease 






Cancer, prostate 




Fibrillation, atrial 


Cancer, general 


Schizophrenia 




Heart failure 


Inflammation, general 


Example of Therapeutic Use 


Antiasthma 


Antiparkinsonian 


Antithrombotic 




Anticancer, alkylating 




Antiarrhythmic 


Anticancer, other 


Neuroleptic 




Cardiostimulant 


Immunosuppressant 


o 

a & 


CD 
LO 




398326 




ff 

CM 
OO 
CM 

CO 












618204 




EP 




EP 




EP 












EP 




CAS No. 


142001-63-6 


177975-08-5 


125926-17-2 


111753-73-2 


129580-63-8 


144058-40-2 








85-83-6 


217963-18-3 




API Chemical Name 


Benzamide, N-[4-[4-(acetylamino)-4- 
phenyl-1-piperidinyl]-2-(3,4- 
dichlorophenyl)buty!]-N-methyh (S)- [CAS] 


3-Pyridinemethanamine, N-((3,4-dihydro- 
2H-1-benzopyran-2-yl)methyl)-5-(4- 
fluorophenyl)- [CAS] 


Butanedioic acid, mono[2-(dimethylamino)- 
1-[[2-[2-(3- 

methoxyphenyl)ethyl]phenoxy]methyl]ethyl 
] ester [CAS] 




Platinum, bis(acetato- 

O)amminedichloro(cyclohexanamine)-, 

(OC-6-43)-[CAS] 




N-[3-[[2-(3,4- 

dimethoxyphenyl)ethyl]amino]propyl]-4- 
nitrobenzamide, HCI 


(5(-2-phenyiamino-4-pyrimidinyl)-4-)(4- 
fluorophenyl)-1-(4-piperidinyl)imidazoIe 


trans-N-[4-[2-(6-Cyano-1 ,2,3,4- 

tetrahydroisoquinolin-2-yl)ethyl]cyclohexyl]- 

4-quinolinecarboxamide 




Benzonitrile, 4-[2-[3,6-dihydro-4-(1 ,4,5,6- 
tetrahydro-6-oxo-3-pyridazinyl)-1 (2H)- 
pyridinyi]-1 -hydroxyethyl]- [CAS] 


(2-[10,11-Dihydro-5-ethoxy-5H-dibenzo 
[a,d] cyclohepten-S-yl]-N, N-dimethyl- 
ethanamine 


API Generic Name 


saredutant 


sarizotan 


sarpogrelate 


Satigrel 


satraplatin 


ISatumomab 


SB-237376 


SB-238039 


SB-277011 


Scarlet Red 


SCH-00013 ; 


Sch-23863 



WO 2004/078161 



371 



PCT/US2003/027772 



cc 
o 

'•5 
c 



o 

Q. 

E 

CO 
X 
LU 



CD 
(/> 
ZD 



3 
CD 
Q. 

ss 

cd 



E 

a 

LU 



a 
c 

el o: 



E 

*CD 
_N 
< 



O 

o 



CO 



r 

o 



o 

CD 
CO 



CO 

6 



CD 

E 

re 
2! 

15 
o 

I 

<D 

o 
< 



i JO. 

V CL 
^ O 

~ E 



eg 



CD 

E 

as 



c 
a> 
O 



o 

LO 



CO 



O 



03 
CL 



o c 

N TO 
?5 ^ 



0[ CNl ^ 

a> co 
co E ^ 

S.E8" 
>* 

H !r C 
h- 17 Q. 



o 

CD 
CO 
CO 
CD 
i 

•5 

CO 



<D 
C 

I 

J2 
o 

Q. 
O 
O 
CO 



CO 

a3 
c 

CD 
CD 

d> 
c 

"I 

o 
> 

£Z 
CO 



CO 

o 
o 

CM 

CD 
CM 



co 



CO 

to CO 
0) < 



CL 



<u./ 
E 

o 

CO ^ 

a 



cm" — 

° < 

LO 



u >> co ca" 
91 l^co.t 



_ x 

CD O 



CL 
co < 



to 



o 

O- 
O 

CO 

o 



Q_ 
UJ 



Iff 

CM 

to to 

CO co" 

to FS 
o s — • 

SZ _ r 

o cz 

O "V 
CD to 
CO CM 

O 

CM 
CO co" 



O 

E 
o 

x: 
o 



o 



CD 

"2 

CO 

o 



La> co 

c5 < 

JO 

E £ 



co 



CO 



CO 

(3 



CD 

E 

i 

CO 

£Z 

CL 
< 

E T 

CO 



(D V 
CQ CM 



CD 



CNJ 



CO 

a 



LO 
LO 

co 
o 
a 



o 

CO 



, -cr cd 

CO "O 



CD 

CD, CD 
» "O 
C CO 

to 9 



N 
LO 

* " 
CO 
CO 

* " 

cc 

LU 

C2 



52 

CD >, 
C SI 

a5 E 



O 2 



CD ^ 

E a> 



LU 



O 



T- SZ 



J? 



CO 

E 

x: 

I 



CO 

£ 



co 
o 

CM 
CO 
CM 



UJ 



h- to 

OO CO 

T- CO 

CO CM 

O v- 



o .i 
<1 

5f 

a ^_ 

CO T- 

o 6 
o x 
c .2 

CO 73 

<7 < 

CD ^ « 
N CD *7 

S i + 

CQ J= , 



CO 

■a 

2 



WO 2004/078161 



372 



PCT/US2003/027772 



03 
O 

,J 5 



o 

Qm 

£ 
re 
x 

LU 



<D 

re 



o 

CL 

E 

re 
x 

LU 



® 
o 
c 

a? 



o 



re as 



O 

z 



CO 

< 



re 

o 

I 
O 

< 



CL 
P 



CD 

LO 

o> 

CM 

a> 

CO 



CL 
LL1 



4 



O t- >% 

o S >» 
™ sz c 

2 o r 

#11 

CM g= Q. 



CL 
O 

Q 



CO 

GO 
00 

a> 

CD 



O) N N 

LO T~ T- 

IX) CD CD 

O) O) O) 



O 

CO ^ 

4 



co <C 

^ cm; ^ 

£ >.<3 
a> § co 



a o >^ 
«--o E 



CD 

DC 



a 

CD 

_o 
2 



CO 

CD 

m 



CO 



o 

^ <? 

m to 

LO hi- 

h- LO 

cm 

LO CM 

t- LO 



CD 



CD 
| 

o CO 
IE < 
o O 



CO 

CD 

5? 



CD 
CD 



8 

CD „ 

9 co 

«?. < 

co 

CO" i 



CD 



CD 

£ 

co 2 
Q- o 

tL e. 



CD 
CO 



CD 
CO 

is 

c 

CO 

o 



a 
ct. 
E 
co- 



Pc! 

(0 u U 



n 

SS Y c 

o 6 >» 

N >< o 

pi 
4 -II 



CO 
CD 
-Q 

o 



3 



o 
c 

< 



CM 
O 

CD 
CO 
CD 
O 
CM 



CD 

CD 



CD i 

LO O 

6 9 

LO LO 

CD CO 

cd 
o 



.a. 

• < 

s -= 

c 

= E 

co »— t 

c TJ CO 

CO ' < 

s z o 

CD >-» >-» 

C C CL 

CO CD O 



o 
a 
h- 

co 



CO 

CM 
CM 



IU u £ 



CL 

< 



cl ^ 
< 



I)! 
~— CO 



CO 



Q- co 
< «fr 
to 

CD 
CO" 



<5 £ 4 

LO^ CD cO 

a? 



- co" ■» »5 



cm" o> ^ 
T-" co" o 
^ CD N 

"CO" 5> CD 
^ -Q 



1 

E 



o 
c: 

I 



0) 
CO 



§ 

CO 
CM 

I 



cr> lo 

CJ5 LO 
LO I s - 
■r- CD 

CO 



C CM r- 

11 



2 00 



I s - CO 

>» 

^ CL 



*CD ^ 

E ™ 
X. o 

5 s 



^3 g 

S CO 

c: cl 

CD P 



CO ' 
i_ CO 

Is 

CL g 



1 

^co 
X 2 co 

LO 



o 



g 

=5 



LO 

CD 



CL 

LU 



O 
N- 

co 
o 

CD 



o 
o 

I 

CO 
CM 



V CM 

2 ^ 
■o cm" 



I 

CM. 



E ^> 

§ s 



CD 

o 



o 
-2 
S 

_CD 
O 



CD 
CL 

? 
o 

i w 
1$. 



E 

re 
Z 



a> 
c 

o 

2c 



o 

CM 

O 
CO 



-3 

CO 



o 

CO 



re 
re 



CD 

> 

CO 



WO 2004/078161 



373 



PCT/US2003/027772 



CT3 
O 



o 
c> 
a. 

E 

as 
x 

LU 



CD 
0) 

o 



<D 

a. 
as 

CD 



o 
o> 
a. 
E 

CO 
X 
LU 



CD 

o 

s i 

c$ cd 
CL ft- 



co 

CD 



CD 



2 



CD 
i 

CO 

I 

CD 



N 00 

t\l CD 



2 
a) 



E 

CD 

co 
[a. 

' i_! 
(D 

X 



2 

JD 
O 
to 
2 

CD 



£ 

CD 



5 



co 

=3 



SO CD 
^O h- 



CD 
CL 



CD 

n 

CD 
P- 



le 



O CD 

1 2 

CD O 



CL 

CO 

2 



2 

CD 



CD 



TO 

o 



o 
£ 

CO 



CL 

o 



LO 
CD 
LO 



Q_ 

UU 



o 

% 

o 

'x 

5 



s 

o 

N- 

o 

CD 



CL 
LU 



CD 

E 

CSS 



o 
£ 

CD 

x: 

O 

E 
< 



CM 
r CO 



CO T 

co g 

CO T3 
CO CO 

i 

a. cm 

$<& 

E £ 

TJ CD 

cm E 

CM 

o <? 
CO o 

.9. -o 
°f 

CO 

= CD 
CD JZ 



thyl]-1 




c2 
CO 
CO 












CO 


">» 






CNJ 
i 




&j" 


£= 


« 

CO 


cm. 


>» 

CL 




C2 

oo 


•2H- 


ster 


cd 

h- 
co" 
-C 


o 


CD 




*>» 


CL 


? 


c 


5 


CD 


0) 




roxy- 


htha 


to" 

CL CO 1 


hyd 


hap 





o o 

CO CD 



O CO 
CO _JL, 

£ ■?» 

!*■ 

-P CD 
C CM 

SI 

CO CO 



TJ ,- 
^1 W 



■ CM 



8-co 

o "co 

§< 

CM v 



<0 CO 



CD CO 

it 

CO CD 

il 

CO "CD 
r£ £ 



N =^ 

® & 

% CD 

Lf> i>» 

■ o 



_ CD 

>» -V "2 

? 1 
^ co 

o o 



"D Z> 

CD CO 

C CD 

CD C 

tt 
i 1 



c ro 

If 

CM = 

- to 

CM £=* 



CD 

CM..S: 

I 

111 



CO 

co £i 



1 2. 



>» CD 

5 ¥ 

x: co 
CL-i , . 

co g 



0 co" 

II 

1 I 

CL ^ 
i TJ 

CM >» 



Q CD CD 

2 § a> 

lv S ^ 

CD -Q 



CD 

E 
z 

o 
CD 

c 

CD 

2e 



TJ 

^cg 



*4= 

CO 
CO 

> 
£ 



to 



CO 



oo 

CD 
LO 

3 

CO 



WO 2004/078161 



374 



PCT/US2003/027772 



o 

c 

o 
© 

E 

OS 



X 



co 

CD 
CO 

w 



03 
CL 



CD 

o 



CD 
*X 

5 



E 

x: 

I 



3 
© 
Q. 

2 
© 



o 
© 

Q. 

E 

CO 
X 

111 



Q. 



© 
o 
c 

C5 © 

a. tx 



< 

o 



O 

E 

© 

o 

CL 
< 



x- as 
§ 3 ■ 

2L<: 
_o CO 

P cm" 



CD S 



S- £ 
a>"5l 
o o 
o 5 



E 

<D 



x 



© 
E 

z 

© 

c 

QL 
< 



2 
GO 



N 

c >> 

CD C 

CO N 

X CD 

CO Q_ 

CM CL 



CO 



CD 



E x* 

CO o 
CO — 

. m 

aT ,>> 
res 

J~ CD 
CO c 

E <2 
rei £ 

CO CD 



• a. 

Q. Q- CM 



oo 

CO 

up 

e cm 

o .2 

t_ 

>» 

?: ?- 

£ x 

CD 

E o 

.i ? 

E °? 
o 2 
.£ "a 

< 2 



E o 

s I 

T= CD 



CM 



CM O 
<2 3 

.E co 

O CD 

O d 

N CO 

CO JZ 

N ^= 

c a> 

CD £ 

A o 

" c: 

^=1 o 

5Z E 



o 

- X 

<=! 

CO ' 

n 



o 
o 

CO 



CO 



E 

C 
'=5 
CT 



FT 
cp 

CO 

o 



t 

>•. 

c 

o 

-2 

£?- 8 

CO 



8 ^ 

? I- 
f s 

11 



5"1 
v .= * >> 



2.1 f 



¥ o. s 



£ g c^ 



-8 2. 



CD , 
CD S 

>•> x: 

_ 2 _ 
i 

2 4 o 
o co 2 

-o x: 



CD 

■o 



.9- ?E 



CO 

■ ±% 
Sf a. 

d)"o o 

TJ X 

Sal 

S It 

CD *(D CO 

If"? 

x c ^ 

Icm 3.^ 



CO 



WO 2004/078161 



375 



PCT/US2003/027772 



c 
o 

O 

'•B 
c 

o 
© 

Q. 

E 

a 

111 



CD 
(/) 



CD 
Q- 

co 

1. 



O 
0> 
Q. 

E 

CO 
X 
LU 



o 
c 



CO 

o 



CD 
O 



CD 

CO OJ 



CO 

< 



1 



£ V ->r 
CD =E*^k 

e S: >> 



E 

CO 

z 

15 
o 

I 

CD 
JZ 

O 

E 
< 



E § 

" CN _<D 

la 



E a: 
& . 21 

V S3 &5 

ST"* 

a: 



CD C 



8 

C 

co 
O 



CD 
O 

3 
8 
I 



h- 

CN 
CO 

o 



a. 

LU 



i 

CD 

CM CN 

of of 
15 ^ 

>» CD 



^ CD 
CD £ 

CN ^ 



a 

~ CD 



Q.JC 



co 

CO 

CO 
CO 



5 

i 



ST 

CL 

JCD 
Q 



E 

CD 
CO 
£= 
O 

E 
E 



CD 
O 



E 
o 



CO 
I 

i 

co 

CO 



co 
i 

CD 

a? 
^- 

LO 



O 

o 

I 

CN 

CO 
CD 



oo 

CN 

o 



CN 



o 
o 

CO 



hp 

CN 

CD 

"J— 



3 



o 
E 



■g 
o 

CO 

o 



:>» 
c 

CD 
_C 
Q. 

4 

Q 
CO 

o 



CD 

E 

co 
Z 
o 

'ZZ 
CD 

c 

CD 

a 

i 



i 

N 

O 
CO 



CD 
C 

E 

CO 

c 

CD 

a. 
S2 
< 



o 

CO 



CO 

i 

3 

CO 

CD 
"D 

>» 
J= 

CD 

E 2 
o I 

CO UU CD 



CO 

a 

CO 

o 
a 
2 

CD 
O 
> 

CD 



CD 

q 
o 

M 

1 

*H 
T3 
O 
CO 



E 

CO 

is 

E 
o 

o 



T3 
O 
CO 



CD 



CD 

■a 
"55 

CO 
3 

La 

Q. 
O 



o 

I CO 



z 
E 

3 

o 

CO 



0) 

to 

JQ 

o 
E 

O 



a 

3 
O 

c 

CD 
JC 
Q- 

E 



o 

CO 



CD 



£ 

T3 



WO 2004/078161 



376 



PCT/US2003/027772 



c 
o 

o 
c 



o 

CL 

E 
m 
x 
tu 



CD 
Q. 

2 



o 
E 

<Q 
X 
HI 



as 
a 
c 



a? 



if a* 
CL 01 



T3 

a) 
P 5 



CD 

CM 
CD 



CO 
3 



Z3 



O 

co 



a) 



< 



CM 
CO 
CM 

m 



CO 



T3 



O 
CO 

s 

o 



E 

CD 

co 
a 

"o 

CL 
>> 



CNi 
LO 
CO 
CO 
CO 
CO 



CO 

'I 



o 

a 



o 
"co 



O CD 
^ CD 



CO 
CD 

"5 — 

CM 
CM 



O 

% 

o 



oo 
oo 
i 

o> 

co 



CD 



CO 
I s - 

CM 

CN! 



CD 

6 9 
cn 

6 ^ 

co a> 

<j» in 

COGS 



CN 



CO 
i 

LO CD 

¥ aS 

LD T- 

O CD 

bo co 



co 
i 

o 



a 

'co 

CO 

a) 



E 

to 

o 

E 

a> 

O 

E 
< 



CL 

o 



E .2 
£ "g 

CO CO 

§.+ 

CO CD 

g 13 



g c 
£ co 



E 




=3 




T3 




O 








CD 




C 




o 




r^- 








c 




0) 




% 




2 








T3 




C 


CD 


CO 




LfS 






-C 


o 


'"a 




CD 








2 


C2 




CO 


co 



CM 

■a" 
a 

30 <fl 



2. « 
IS 

g» CD 

S 3 c 

5 5 

co CM 

_~ 0) CD 
r Q. 

o V 2 

CO CO Q. 

< £2, o 



« 2 J 
£ c? 

4" CO 

* «" g 

8 Si 

73 ^ § 

o J^I 

o o 

•5 o 

^ fr 

co -Q 

■ts co 

^ n 

CQ co 



CD < 

•go 



CL 

CO 
1 

CO 
X 
CD 
iZ 

o 
a 

i= to 
O < 

Q 9, 



CD 



CL 



O £ ' 

.£ cd .SQ 
co cl r 

41 



i 1. 
If 

3 CD 
CO 

& i 



s" co 

^ CO 

CD CL 
(V to 

CO 



7? -^4 

CO CD O 

o E -o 

%'v £ 
Sis 

~ Q- o 

O P 3 
.£ Q.E 
3 O TJ 

CO O CD 



0) 

E 

05 

z 

o 

0> 
C 

a> 
O 

a. 
< 



-a 

s 



o 

CO 



CD 

2 

O 
</) CO 



-2 
o 
CO 



-a 



x 
o 

«E 
co 

8- 



<D 
C 

"53 
1- 

Q. 
CO 



WO 2004/078161 



377 



PCT/US2003/027772 



03 
o 

'S 
c 

o 

Q. 

E 

a 

LU 



CD 
</> 
Z> 



3 

Q> 

Q. 

CO 
u. 

CD 



Q. 

E 

CO 
X 



a. o- 



o 
z 

CO 



cs 

o 

E 

CD 
J= 
o 

qZ 
< 



TO 
i— 
CD 
C 

(D 
CO 



in 

CO 

o> 

CM 



CO 



£ CD 

E 

cd o 
o E 

•il 
Si 

T3 



CO 



CO 



Q 3 

£ S , 

.9 .-a cm 

Q(Qt- 



co 

CM 

o 

_____ CM_ 

r^- • 

CO 

§.a S 
8 & o 

.E o as 

E LO 

(0 J. r 

g hi o 
co j 1 CO 

S* 0) < 

£ o o o 

a) -o .S " 

E E cm 

^ £ <d - 



CO 
Q 

< 



> 



o 

CD 

oq 

CO 
CM 
CM 
CO 



CO 



o 

CD 



a: 

CM 



v- C 

0 -g 
c .o 

£ i 

1 I 

£Z t— 
O i 

If 
■II 

it 

^3, >^ to 

CM ^ 'U 



CD 
CO 
CO 
CD 
CO 
T3 
CO 
-i_ 
CD 

E 

"<D 
XT 
_N 

< 



CO 
O 

O 



O £ 

"c ° 
o 5 
.£ ° 

P TO 

j= o 
ca o 

.iz; N 
0) C 

N- ^. 
CD O 

T 1 

8 § 
if 

CO Q- 

4 ^ 



o 
to 
c 

CD 
Q_ 
>» 

X 



E 

Q) 

CO 

>> 



CD 

CD 
Q- 



O 
O 

OO 

o 



CL 
LU 



CD 
CO 
CO 



ob -e 

5 ^ 
c o 
o x: 

^ Y 

s £• 

a. V 

CO 

N T3 
7 O 
CO 

Q o 



o? oo 

o ^ 



CO 

E 
. E 

■o-o. s? 

o o , 

ftl 

■S g5 

(DOS 

if 

S> S o 

Q_ ^ JO 



^5 



CD C 

E o 

- — i_ 

- o 

It 

CD CM 

'i 1 

co a* 
^ 8 

CD £ 
CO 0) 



E 

to 
o 

CO 

O 



o CO 
■o < 

o 

X j 

E2. x 
o 

CO £ 
v-" CD 

A E 

ro <? 

X 

CD 

o ~ 
to =?- 

9 



2 

CD 
C 
CD 
CO 

CD 
X 



o 

X 



00 
h- 
co 

CM 
CD 
CO 

1 



°? 

CM 



>» 
CD 

± 

O . , 

co 



5 . 

O 'T A 
N CM 

4 % 

- C 
CD CD 

11 



'cT ^ 

14 

JO >-» 

>» .£ 
x: "a 

1 CD 
E Q. 



0 
E 

co 

z 
o 
a c 

a> 
c 

CD 

CD 

CL 
< 



5 
00 
1 

CO 
CO 



o 
E 

CO 
CO 



o 



CO 



CD 
CO 

2 

□L 
CO 



E 
3 

'E 

C3 

E 
o 

O 



CO 



's- 



IT 
co 



WO 2004/078161 



378 



PCT/US2003/027772 



<3 
O 



O 
j0> 
£L 

E 

s 

111 

<D 
0> 
Z> 

o 
us 

3 

o 

Q. 

a_ 

<i> 

JC 
Q. 

E 

n$ 
X 
LU 



O 



0* 



to 
a> 
,a 
O 



0) © • 

CO © 



O 
Z 

CO 

< 



CD 
-Q 
O 

■s 

2 
o 



CM 

LO 

in 



I 



9 

I 

cm 

CM 



2 
o 



4. 



CD 

E 



E 

CIS 

Z 

75 
o 

E 

G> 
JC 

o 

E 
< 



o 
E 

z 

o 

© 
c 
o 
O 

I 



1 , -i 

III 

if! 

fl) 

E 10 ~ 

o S co 

to o .2 <C 



CD 



CO 



CO 

o 



03 



r~ as 

8 



- CD 

E 

CO 

E 



cx> 



CO 

a 



CD 

o 

8 

s 



o 
o 

CM 
CO 



0. 

LU 



9 



o 

i.l 



3 s 

co S 

,o IE 

!*? 

CO £^ 

V c 

CD CD 
X £ P. 



CO 

E 
_o 

CD 
>> 

E 



CO 

O 



o 

LO 

CO 
CD 

co 



LJJ 



1* 



CO CD 



J CD" 
J? jfi •§ 

o o 2 



Ft 

CO 



o 
w 

1 

CO 

E 
E 

CO 



CD 



CD 

10 

CO 

o 

CO 



CM 

'-O 



52 § 



. E 
co ^ 

CM S 4 

*I 
co 

h- cm 



CD CO 

IS 

CM .c 

2 S 



o ® a) aj 



|5 8 

_ — CO £T 
< O ID CD 



cr: 
co 



co 



cm" 



^ CO 

«z o 

4 g. 
311: 



o 

LO 
N- 

CO 
CO 



CO 

o 



CM" CO 

?6 



2 I 

CO 

z: £ 
E % 

I 2 

I"! 



CD 

Q. 

CD 

a 



CO 

a. 

CD 

-o 



LD 
LO 



i 



1 2 

a> o 
E "° 



CO 



x o 



b 

CM >> J- 
M C 13 
1 O >» 



633 

o ^ CO 

H S^cm 

CD o 



LO 



V X CM 

\ o c 
co E ^ 



CD 

E 

^ 1 

p o 
>• co 



CD 

x— 

& 
co 

CO 



o 

CD 
CL 



0) 
O 



LO , 
f§ 
C 1 

® o 

CO S« 
x 10 

? CD 

? S 

>. CO 



± £ 

CO CD 
(VI T3 Z 



15 

LO 



CO 

co 



WO 2004/078161 



379 



PCT/US2003/027772 



as 
o 

c 



Q. 

E 
x 

LU 



CD 
« 
ZD 
O 



CD 
Q. 

5 

CD 



o 
o 

CL 

E 

CO 
X 
LU 



CD 
O 

c 



co 
"c 
2 

-SZ 
CL 

.§ 

o 
CO 



2 



0) ,0? 

— -■ 4— 

C@ CD 

CL Q- 



O 

I 



CO 
ZD 



1 



.2 
o 

5 



CD 

E 

CD 

Q 



0) 



o 
O 



CD 
CN 

CO 



o 

CD 

2 

CL 

o 

TO 



3 

a: 



i 

CO 
05 

*o 
-o 

CD 
CO 



E 
o 

CD 



CN 
UO 

CD 

fS 

CO 
CD 



CL 
CL 
ZJ 



E 
E 



Si"? 
ofc £ § 

3: cnj 

° CN g w 



CO 

o 
£ 

CD 

a 

E 
< 



co .E 
E 

>> cd 
£ c: 

CD 

E ~ 

=t CD 

^ ? 

^ co 

.E CD 

= >< c 

- .9 S 

• X3 "O 

• o o 

i 

- 0 



CO 
CN 



f IS 



2 

§ 

o 

CD 

CD" 

co" 
up 

2* CO 
co o 
o ^~ 
00 
CO ± 

CO 



CD 
If) 
CO 
CN 



CL a) 

II 

CD CO 

E "a 



CO 

73 
1 

CD 

co" 
■sr. 

o 
o 

l= Eo 
CD < 

a o 



c 

CD 

it 

3 CD 



E 

CO ^ 

f 1 

CO t— . 

" _L O 

iy o c 

• .2 -3 



CO 



I 

o 

S co 

CO *c 

V o 

CN ^ 

i ?- 



E "cd 
2 E 



CN 
2 CN 

If 

1 1 

§ 2 

o 5 

I— I 



"§ "co 
o C 

CO CO 

.9-3 
■<? Z 
00 



CD >, 



co" 

CM 



CD CN 
C CN 

O CM 



CD 

E 
as 
Z 
o 
'C 

CD 
C 
CD 

o 

< 



8 



CD 

13 

Q. 

2 qi 

C O 
A 
+■» 

COD- 



o 

CL 
O 



I 

C 

JS 

CO 



CO 

CO 

CL 
i9 
CO 



JO 

o 

I 



WO 2004/078161 



380 



PCT/US2003/027772 



o 



CO 

o 



o 

CL 

E 

(0 

x 

LU 



CD 



3 

CD 
Q. 
CO 



o 

a. 

E 
re 
x 

LU 



o 



CO 

9 



> 

X 

.— 

I 

!> 
< 



o 



CO 



CD 

E 

cc 
z 

75 
o 

£ 

CD 
JE 

a 

< 



CD 

E 
as 
Z 



o 
c 

CD 

a 

a. 
< 



UJ 



3 

O 



CD 

V 

CO 



CO 
CM 
CD 



E 

>> 



oo 

LO 
I 

I s - 



O 

O 
.Q 

I 



S=S Q_ 



6 £ 
p 3* 



a) S 
c 

o c 

>> .0) 

CD £ 



o 
a. 



CL 
LU 



o < 

co O 



CD CD 

Cl E 



o 
a. 
o 

CD 



c 

CD 

E 



o 

CL 
O 
CD 



CL 
LU 



'E 
o 

CO 



*i 

co 

.9 >, 

_ a5 

CO 

Icq ^ 



■J/5 



2 

CD 



CD 
O 
1 

o 

cf 
.o 



CO 
CO 
C\! 

oo 
o 

CM 

oo 



CD 



CD 
^* 
i 

a> 
I s - 

o 



8 



Si 



r- o g :™ 

8 J= 

E 2 "5 
< 



co oo 

CL O 

8 S 



CD 

s 

'E 

1 

o 

3 



CD 

co 



CD 



CO 
CL 



j5 

Q- 

E 



E 
a 



o 

CD 
O) 
CO 

tr 
< 



CO 
00 
0O 

a> 

CD 
CO 



oo 

ZD 



o 

CO 

o 

CD 
LO 



_ c 

CD 

p 



CD '~ 

§-& 
± % 

l| 

CO >■» 

S .fl> fTT 

ax: 00 
p *p < 



CO 



WO 2004/078161 



381 



PCT/US2003/027772 



as 
o 

tj 
c 

*#— 
o 
o 
a. 

E 

as 
x 

LU 



O 
O. 

2 

CD 



O 

E 

X 
LU 



0? 



si 



a? cd 
"a 

PS CD 
CL G- 



O 

z 

CO 



o 



o 
u" 
o 
1q 



o 
o 
o 

CM 



CQ 

(3 



E 
o 

TJ 



O 



CD 
CL 



CD 

o 



oo 



o 

cm 4- 
o 
o 

oo t- 



CD 



CO 

CD 



O 



CNJ 
lO 

CD 

m 
in 
o 



ZD 



CD S£ 

00 1 

CM 

CO CD 



CO CO 

CO OO 
CD CD 



LO 



CD 



O 
0O 
i 



CNJ 

00 

o 

CO 



CNJ 
I 

00 



CN 



CO 
CD 



CO 
CD 



CNJ 

CNJ 



LO 

i 

CNJ 



CO 

o 

I 

co 
o 

CNJ 



CD 

i 

CNJ 



CO 
CD 

N- 
LO 



CNJ ,- 
O 
X 



E 
z 

"as 
o 

E 
a> 
-c 
O 

E 
< 



f 

-a < 

oo O 
co" ^ 

(0 



" B 9 

CO CO 

O CM, 

•— a ;o 

£-9 g 



8 



CNJ CD 
S ? 

<=> © 

^ E 

ts 

15 ^ 
as o 

N CC 

cp o 

if 
4 3 



CO := 



o '7 " 

C r-L, 

"e 

^0 CO 
CD 

a ca 
as x: 

if 

W LO 
>» CO 
C -C 
CD CL 



0) LO 

CM £ 

- CD 

S E 

u i 

CO CN 

a o 

o .E 

~ E 



CD 
O 

c 

E W 

CO < 

II 



CO 

(D 
">» 

, CD 



S. 9 E a. 
Q- a aco" 



CO 

CM £ x; 
- p 5> 



O c CD 

(13 r Q 

e s o 

"T O jC 

x 2 .9 



CD 

E 
as 
Z 



CD 

o 

a. 
< 



E 

CO 



d) 
E 

as 
N 
C 
d> 

.£2 

3 
CO 



CD 

E 

as 

CD 
O 

.as 



CO 



CD 
C 

"n 
as 
ts 

'uZ 

§: 



o 
E 
"5 
o 

f 

o 



CO 



3 



o 
.as 

3 
CO 



CD 
C 
N 

.2 

CO 



CD 

E 
as 



CD 
C 

'I 

sz 

CD 

E 

3 

CO 



CD 
C 

X 

o 

TS 

3 

CO 



_0) 

o 
■a 



CD 

c 

is 

"E 

as 

3 

3 
CO 



o 

o 
c 
as 
3 
O) 

3 

CO 



!2 
"o 
< 
o 

1 

3 
CO 



CO 



N 

as 



CD 

E 

if? 

3 
CO 



WO 2004/078161 



382 



PCT/US2003/027772 



CO 

o 
mj 3 



o 
o 

E 

a 

LD 



CD 
ID 



3 

O 

a. 

G> 



o 
a> 
a. 
E 

CO 
X 
LU 



"3 
o 



J2 

.2 



3 



CO 
LO 
CO 
I 

o 

CO 



CD 



I 

CD 
CM 
CD 
CD 



CO 

LO 

o 

I 

LO 



CD 
I 

LO 



o 

CM 
I 

CD 
h- 



co 
o 

E 

CD 

a 

E 
< 



o 

E 

co 



C 

0) 

O 



a) 



CD 

c 

CO 

>> 
a. 

s? 

O 

x: 
E 

CO 



o 
c 

'-5 

"5 

& 

o 
o 

T3 



CO 



3 



<D 



CO 



si 

±1- 



■a .£ 
(0 

o >> 
o .g 
n -a 

I 

eg o. 



o 

N 
CO 

c 

a> 
sz 

Q. 



<D 
C 
N 
S 



CD 
C 

"5 <D 
T3 



CO 



CO 



CO 



CO 



c 
E 

CO 

c 
a> 

JZ 
(0 



CO 



to 

3 



<D 



CD 



N 
CO 

E 



CO 



CO 
CD 
k. 
3 
O 

IE 

3 
CO 



CO 



CD 

c 
o 

N 

ss 

a. 
c 

3 

j 0Q 



CO 



T3 

E 
o 

(0 

«E 

3 
CO 



CO 



c 

CO 



Q. 
O 

E 
2 

a 

3 
CO 



CD 

c 

CO 

E 

<D 
C 

a 

3 
CO 



WO 2004/078161 



383 



PCT/US2003/027772 



JO 



Q. 

E 
re 
x 

LU 



a> 

to 

ID 



3 

a> 

Q. 

2 
o 



o 

c_ 

E 
co 
x 

LU 



o 
c 

PS? O 



CD 
CD 



00 

lo 

l-O 
C\J 

r>- 



CO 

3 



o 
o 



E 



CO 

3 



O 



CO 

a. 



CO 



£15 
< 



CD 

s 

CNJ 

CO 

o 

CD 



h- CO 

1 T — 

O i 

CD h- 

o o> 

t- CD 



co 



CO 

CO 

lo 



LO 
l 

CO 
CN 

LO 

h- 

LO 



cd 
E 

z 

o 

£ 

<d 

a 

E 
< 



CD 

n 

o 

< 



CD 
CD 



>. >> 

s c 

£ ^ 
cni >» 
El 

O Z3 

3 jn 

*T 

LO £ t-j 
J> ? ^ 

o E co 



CD CO 

' < 
So 

|i 

1 i 

n T 

W CNJ 
O .JL, 

.£ >» 

£ £ 
co a> 

of & 

S 9- 
m cm 



P ^U, 



is 

•a 9 



3 
o 



I s -- CD 

^ -9 
£ V 
S & 

CD O 

f I 



LO 4 



C c2 
O CM 

ft 
§< 



co 



co 



CD 



CO 



ro co 



CD 

"2 

'x 
o 

V 

co 



co"^r 

*! 



s s 

co o 

N CO 



T3 

2 a >r 



to 
a. ^ 

f | 

CO o 



CD 
CD 



CO 
LO 

CO 

LO 

fc" 

CN 



5 



i I 

CO 



.11 
lis 



-s-co 

CO <£ 

cm O 



,92, 

CD 

ro i= o 



CO 



-a 
o 
< 

o 

"55 
o 

3 
CO 



WO 2004/078161 



384 



PCT/US2003/027772 



o 
c 



£ 
x 

LU 



co 
Ol 



■a 
o 

1 E 

CL a) 



2 

_Q 



s 

a> 



a> 
to 

o 



a) 
2 

<D 
JZ 



o 

Q. 

£ 
to 
x 



co 

JQ 
< 



o 
c 

Ql 



o 

CM 

o 



CD 
CD 
h» 



CD 
CO 

CO 
CD 



CO 

< 

o 



1 



CNJ ^ 

CD OO 

t 

CO OO 

CM CM 

CD CO 

co CO 

O O 



CO 
CO 

o 



io 
h- 

I 

CO 

s 



as 
o 

E 
sz 

a 

E 
< 



' EC 



o eg 

"ESi 

<0 



E 



t£ .2 
i x -a 

: 2 <D 
: tD c 

: £ "5 

*Q -Q 



of m 
■a _l 

E ^ 

1 1- 

CD E'O 

C — 

CO £ ^ 

£ (1) r- 

3 « 3 

T3 :& CD 
CD C 



r 

CO a) 

° .k & 

1 2 1 

Q. 0> <£ 
ttl 

ill 
■= CD J= 
*V -*= XI 

M N W 

6 a5 cm 
E P 



TO 



CO 

5 & 



S 
ro 
Z 
o 



0) 

O 

CL 
< 



CO 
I 

, o 

CNJ C 

<P S 

t=! $<* CD 
Sill 

^ >; a. 
R 8 2 

CO JC o 



o 
oo 



2: 

ID 

CO 



c 

I 

Q. 
3 
ICO 



1 



a) 

CQ 



C 

E 
2 

CO 



CD 
c 
o 
o 

3 

CO 



' . CO 

CM_ X 

o 

_J_ X3 

3p " 
|cs. 

^ CD 

c 

N 

o 
a> ^ 

■ C -C 

CD CL 

^ -a 

' P -5 



a> 3 P 

E 
i 



tj- ^ o 

■^7" jJ_, CO 
CO , ^ o 



£ 2 S 
a> 5- i 
c >•> CO 

°? 

o -~ .S 
— o = 

N 

<D V 
~r "Y T3 



™ 5 



t- E o 



4 



LU , 

CM C\l 

^ S 

" 6 

8 k 

o 2 

CD IO 

S o 



o c 

ii 

o 

o c . — . 

jc 40 CO 

if 5. 

O 
CO 



CO 
CO 

*^.9> co" 



o 
c 

s 

3 

X 
3 
CO 



00 
o 

CNJ 



CO 



o 

CNJ 



c 
o 

0) 

o 
o 
E 

1^ 



CO 
LD 
CJ 

T 
c 



WO 2004/078161 



385 



PCT/US2003/027772 



CO 

o 



o 

Q. 

s 

CO 
X 
114 



CD 
0> 



CD 
Q. 

2 

CD 



O 

a> 

Q. 

E 

CO 
X 
LLI 



CD 
O 

s 

0_ t£ 



CO 

< 

a 



GO 

=3 



LO 
I 


CD 




i 

CD 


o 
i 


CO 


<^ 


i 

•^r 




00 



2 

CD 



CD 
CD 



a) 
xa 

CD 

b 



CO 

co 
o 

LO 
OO 



Q_ 
LLI 



O 

E 



TO 

a) 



CO 
CD 
£= 
O 



a 



o 
O 



LO 
CD 
CD 
lO 
CD 
LD 



CO 
CN! 



CO 

O 



CO 

CD 

52 
x> 
to 
*u 

CD 
E 
*CD 



CD 
O 

8 

C 

CO 

o 



CD 
O 

o 



LO 

co 
o 

CO 



CO 



CD 

E 

CO 

z 

15 

O 

£ 

CD 

a 

E 
< 



^ CO 

of "S 
^ 2 >, 

4 t! Q. 

0) "*? Q. 
c (No 
? ^ 

2 &v 

O0)O 
N -C N 
CO Q_ CO 

E £ ~ 

? +± 



, 2 

r= E 



if 

XT* CD 

•§ p 



Q 



>l 

CD 

!-§■§. 

I" 



CD 

O J 

cd s; 



to 
co O 
<d~ cd 

| 2T 
2 2 



>. >» 
E B 
co £ - 
jEj ro ■ 
co | 

CO CO - 

•» x: _*. 
_o- Zl - 

3 E 

V CO 

i 9° 
1.2 

C0 < 



CO -^r 



C CO 

§ A- 



CD - 



45 o ^ >, 



>» >> 
x; x: 
o. a. 
o o 



>> CD 



E to ? 

CO XT CO 

t; ax 
-2 < Q- 

IS* 

131 

3 «0 m 

O Q- g- 
■!2 < io 



& 

CD 



CO 



E 

CO 



2 4 

^ o o 

X CO 

o 



CD 



LO 



IT 

CL 

J] B 

£ 

CO to 



_CL 

< 



a. CO 
o < 



CD CL 

3 £ 



O 

i e -§ 
£ S 8 

CD CD 

E i E 

1.1 1 

O ?= i 
t- £ CO 

o >» 2 
o £ -o 

Hi 



CL 

< 



CO 



CD 



Ha 
IS 

CD ^ £ 
S-'O CD 

2 c -o 
£ ,£= 

X o 
n ■£ 2 

C (D-D 



J 

to "ft 
< E 
^4 
^ 2 

CD" o 

E ^ 
CO co 
c 

2 
o 
rj 

CD ^ i — . 
N S CO 

c c <r 

CD CD ri 



CD 

E 

CO 

z 

O 
*C 
CD 
C 
CD 

CD 



CO 
CD 
0O 
CN 

C 



CD 



CD 
C 

ft 



LO 
CO 

o 



CN 



CO 

2 



CO 

s 



2 



WO 2004/078161 



386 



PCT/US2003/027772 



o 
o 

E 

03 
X 
LU 



O 
© 
Q. 

E 

B 

LU 



CO 

< 



CD 
E 

CO 

Z 

o 

<5 



03 

E 
x: 

I 



oo 

CD 



CO 
ID 



CO 

6 



LO 

I, 

8 1 1 

£ 'o « 

c 0) 

2 3 £ 



* 

CD >* 

tl 
I 1 



to 
E 



JD 



o 
oo 

3: 

cd 
oo 



LO 

t 

.1 1 

o £ 

II 



or 

* ** 

§ CD 

8 § 
I ■§ 

A a 

tl 

a> o 
E E 



LO 

o 
o 

CM 



CL 

'HZ 

s. 



o 

I 



CO 
LO 

o 

■>! — 

o 



g 

3 



CO 



CO £ 

o 

LO £ 

?l 

i± 
II 

cd 

tp f 
2 1 



.O 
a) .2 

CL CD 

tf 

"ST ^ 

». N 



°? X 

T3 CO 



CO 
CD 
CD 



.2> 
O 

■a 

CD 



o 

T — 

LO 
CO 

o 
I s - 



>» en 

CD _9- 

,i <F 

i 

LO 



a: =• 



o -J, 

ft 



cd a> 

"1 

o as 
n> c: 

o a. 
E p 
as 



S 1 



co c 

jO _CD 
>^ 03 

CD Q. 



o 
E 
lo 
JS 



2 



CO 

o 
o 

a? 

CM 



CO CD 

CO CM 

CO T- 

h- CO 

LO CD 

w 

o 

§5 g 

°K 

rC cd" 

co _9- 
jd <£ 

O x- 
JZ — ' 

o 

8-8 

CD -V 

co 4 
6 CN L 

v- CO 
Q> y£ 



o 



CD 

a 



CD 

sz 

O 

8 

C 

8 

< 



LO 

co 



LU 

Q 



E 

-g' CO 

8 <S 

CO CJ^ 
T3 CD 



CO o 

CD E 
CQ CO 



CD 
*C0 

c 

X3 



JW 
CD 

E 

CD 



O 

o 



30 T- 

CO CSJ 

CO 



CO 



•ZD 



CO 

CO 



CO 



en 

CO 



0) 

o 

T3 

^1 LO 
CO -L 



CD 



<H CO 



CO 

CM , , 

CO 

CNJ < 

O 

cd" 'to* 

§ 

CM ^3 



CO 

1 



co 



co 
ZD 



LO LO V 

CO CO LO 

CD CO CO 

CO CD O 

Q> C3 

v~ CO 

t , 

X CQ 
O 

E c 
7l 

CO Q- 

CD O 

O _ 

.55 < 
© 

C CO i 
CO *T J =' 

c "9 & 
a. ^ o 

E cr 



-2 



E 
o 



CD 

s 

"o 

CL 
>^ 

X 



2 £ 

-o CO 
c 

2 51 
•§ E 



cd" 



CM 



co io~ 



WO 2004/078161 



387 



PCT/US2003/027772 



o 



o 
o 

Q. 

E 

03 
X 
LU 



CD 
(0 



3 

O 

2 



Q. 

E 

CO 
X 
LU 



® 

o 
c 

C £ 

S3— 

0- 



o 

*CL 
O 

"to 
of 
E 

0) 

B 



CO 

< 



cd 
E 

03 



CS 
O 

£ 

cd 

o 

E 
< 



[a £ 

: ro o 

S *E 

i £ .2 

" o. 

■ o o 

m 

, CD i= 
!* q. cd 

i 'a. E 



CD 
-Q 

CO 
T3 



2 

o 

N 

I 

to , 

il 

o 

CD *F 

?-"& 
<^ 8 

c to 

i-Q $T' >" 

Tf & 

- PL 



CO 



LU 



CO 



_!_ CD 

& E 
8 oo 

CO o 

^ -o 

CD >» 
O >•, 



CD 
• CO 



9 2 



o 



CO 

O 



g 

CO 

rr 



eft 
•S cm" 

CM co~ 
^2 



o 

CNJ 



o £ 

*£ "7 

CO CO 

CO © 

CO CO 

CO V 

CM £^ 



> -g 

oo 'o 

"CD 



o 
CO 



o 

CO 



O i 

h- CO 

ci> ^ 

CM lO 

CO CO 

r- O 

O CD 

T- CO 

— r ~ 

OO 

CD 

io 

CD" 



E CO 

22 



N p> 

§* 

"? Q. 

^-CN 
O CD 

li 

CO T3 



I 

O 

o 
"co 
E 
E 

CO 



CD 



CD 



£3 



co 

id) 
"2 
E 

CO 

te a. 
8 $2 

St 



CO 

o> 

00 

CD 
€D 



CO ^JU, 

o 

CM .£ 

si 

CO 



to 

CD 

">» 
c 

CO 



. CL 

o ^r- 

-9 ^ 

S o 

.1 § 

£| 

Q- P 



co si a 



CD 
C 

cn 



2 

CD 



CO 
C 

o 



8 



CD 
CO 
ID 
"3- 



O 
O 

CO 
CO 

o 



CO 
CM 



CD 

CD *3 



T3 >« 

>■ £ 
n o 

CO -O 



CD 'E 



p o 



g "CD 

E E 

CM 2 



CM o 
CD~ § 

E A 
§ S co 



CD 

E 
re 

o 

0) 

c 

CD 

e> 

E 
< 



CO 
Q. 

E 
.2 



o 

E 
iS 

03 



o 

CL 
_C0 

iS 



CD 



.2 



s 

E 
iS 



WO 2004/078161 



388 



PCT/US2003/027772 



CO 
O 



o 
o 

Q- 

E 
co 
X 
LU 



CD 
</> 
ID 



3 
O 
Q. 
03 
i_ 

CD 



o 
© 

Q. 

E 

CO 
X 
LU 



05> 

o 
c 

re ^ 



O 

z 

CO 



a) 
CO 



o 

CO 

0) 

OJ 

to 

2 

CL 



CM 0) 

CO <? 

CO CO 

t- CM 

CD CM 

O O 

t- 00 



E 

CO 



CO 

o 
E 

CD 

sz 

O 

El 
< 



O 



>> CO 

£ < 
fg 

CD - 

t 

ri 

-1= CD 

a> E 



CD 
X 



3 

CM 

00 



CL 
LU 



in 9 

O) CO 
^ 

to o 

^ CD 

CM h- 

00 



§ O 



co\E 

d> £ 
o ^ 

■?i 

X *£ 

g ^ 

<S S 

CD >» 

* 1 



*■§. 

jz ^ 
Q. 8 
< -9 

8 

i=r co 
>.^- Q. 
C CO O 

■g t ?• 

CD < CO - 
CL TO CM 



CO 

o 



CD 

CO 

o 
E 

(D 

g 

CO 



CO 

CD 
h- 

'5 — 

CO 



CD 
O 
CM 



O 

■ s. 

- o 
; cm >^o 



CD 

.c o ld 
^ 



! 6 
I "P 



CO 

O 



S 



CM 
CO 
LO 
CD 

I 



CO 
CD 



CM, 
O 

0) x o 

p 11 

CO -c -u 



CM 



00 



CO 



00 
ZD 



, eg 
' O 



to 

„£D <D 

x S 

J _Q 

I i 

° E 
■g co 
cj ^ 

CO ^ 
O CD 



to 
"co 

CO 

O 
CO 



< 



CM 

CO 
CM 



LU 



CM 

CD 
CM 
CO 



£ CD 
■? C 

CO 

■o o O 

ro s o> 
,y x! « 

g>v £ 
S x £ 
■S cvi ^ 

CD £ ^ 
C CD >> 

S E = 

CO ^ >> 



2 

CD 
c 

CD 
O) 

cf 
.2 



CD 

-4— • 

o 
o 
g 
Ig 

'-4— » 

c 
o 

LO 
CM 
CM 
CO 
LO 



E 
< 



CD 
2 















E 




o 




cz 




I 




cp 




o 
















CO 




Q. 




o 




i_ 


a 


QL 


o 


•k 










)oz 


Q) 


CZ 


2 


be 


z 


XJ 



8 
2 



CO 

E 



J5 
m 



CM 
CM 

CO 



CD 

E 
>. 
o 

Ql _ 

"2? 

;& 

2 E 
o •== 

o ^ 
= "1 

si 

CD ^ 
X 0) 

in ^ 



CD 

E 

CO 

o 

o 
c 

G> 

O 



2 



CO 

o 



CO 



CD 
C 
0) 

2 

CO 
N 

iS 



o 

03 
j 

CD 

9* 
"o. 

+ 
E 

I 



x 
o 



E 

CD 

c 

CD 

9- 
52 



WO 2004/078161 



389 



PCT/US2003/027772 



c 
o 

CO 
O 

'•5 
c 



o 
o 

Q. 

E 

s 

Uj 

CD 
0) 

o 



CD 

2 

<d 



o 

CL 

E 

CO 
X 
UJ 



<1> 
o 
c 

*- CD 



O 

z 

CO 

< 

a 



co 
P 



o 



LO 
LO 

oo 

CO 

o 
co 

CPS 



CO 
LO 

to 

CD 



CO 
ZD 



o 

CO 

to 



CN 



CO 

CM 



CM 



h- CD 

I I 

LO t— 

O o> 

i i 

oo 

CN 

CM CO 

CN O 



CO 
h- 
1 

CO 
LO 

o 



CN 
CN 



o 



CO 
CO 

oo 

CM 

o 



CL 
LU 



CO 
CO 

o 

CO 



o 



8 

I 



CO 

CO 
CO 
CD 



CQ 

CD 



CO 
CM 

o 

CO 



o 



CD 

E 
p 



% 

o 

-Q 
CO 



s 

*> 

CQ 



CO 
CL 
CD 



I 

-Q 

o 

TO 

E 
E 

co 



g 
> 



CO 
I 

CO 

CO 

o 

CO 



T 

co 
op 

4 

CN! 

CO 



O 
CD 
I 

o 

co 

00 

o 

CO 



CD 

E 
z 

75 

o 

E 

CD 



CL 
< 



E ± 



60 



o . 

5fi 



§1 
It 

N 

Sf „ 
CQ 2 CO 
' O < 

q= £ii 



CO 

o O 



co ^ 

CO _0 £ 

= o 

a) ^ a 



CD tQ 

6 



O X> 

o co 
co £2 



E 2 

CL CM 

x 2 

CO P 
1= CO 

CM ^ 



,2 

g co 

# £ g 

8 * g 

.o c o 

"D . 73 

CD I. CD 

■E 

S c -a 

E S E 

a. cm a. 

x e x 

CO p CO 

X if X 
a) ^ 

CM ^ CM 



to, >- 
CM 



CD 
GL 



CD 

-g 
E 

CO 

■g 

*£ 
*x 
o 

8 



I* 



£3 

o ,J o 
■a co 



CD 
C 

12 

E 



CD 
C 
CD 

a 

Q. 
< 



o 
c 

CD 



O 
N 

E 

_co 

CO 

s 



o 



o 



E 

3 CD 

'*= S 

CD £3 

S © 



o 
H 

E 
o> 

E 

.3 2 
1 E 

§ s 

i— to 



o 
E 

1 

o 

CD 



8 



+ 



CD 
CO 
CO 



C 
CL 

o 
o 

"CD 



3 
> 

is 



Q. 
CD 
N 
C 

CD 



WO 2004/078161 



390 



PCT/US2003/027772 



o 
mj 5 



o 
© 

Q. 

E 

to 
x 

LU 



cT 
o 



CL 
CO 

cd 



O CD 

O CD 

k CD C 

^ 0) 



CD 

& 
x 



CD 

ft 
x 



■S 

CD 
C 

-a 
cz 

CO 

-o 

CO 
CD 



CD 

O 



CO 
1 — 
-Q 



TO 
O 



CO 
CD 



o 



Q. 

52 

CD 



o 

Q- 

E 

X 
LU 



Q_ 



< 



8 

5 



-2 



CO 03 
CL €lL 



o 

SO 



cd 



CD 
CD 
LO 
OO 

o 

OO 



3 



3 



CO 



o 

< 



CO 



CO 

T 

CD 

CD 
CM 
CM 



CO 
O 

!? 



CD 
i 


T 


00 


CD 


CO 


o 






CO 
1 


CD 




U0 


r*- 


O 


1 


CM 


CM 


CD 


CM 


O 


CD 


O 


CM 


CD 


CD 


CM 


o 




CM 


O 






V" 


■r- 







CL 
< 



0) ™ 
E 

6 T 

2 | 

>* o 

Id ^ 
£ o 

6 § 
<? & 

O CD 

■if 

CD c: 

9§ 

CO < 



T co 
^ < 

CM >~>0 

T — ■ 

? Q. C 

2 d £ 
tit 

9 £? ^ 
CD O V 

§813 
•3 IT? 



o "T 1 

co CC 



1 CO 
CO <D 



CO 

!2 < 
o O 
CO » — 

i >■» 
x^S £ 

0 _■ g> 
-O CD p 
- CsT ^ 

CM ct^l 

S 2 ^ 

c 9- o 

ii^ 

ca £ E 

1 <B N 

:- e g 



CD m 

E g 

^ ? 

2 cl 

TJ CD 

>■> N 

-<F .S 

CO T3 

s S 



22 



IS 



-D CM 



'o 

CO 

o 



X , 

S2, co 

CD >• 



CM 
CM 

? g 



:±x. CO 

If. 



a. E 

< ^ 



H o 6 



4 £ 
- a> 



CD S 



CM 
X 

v- \^ 
CM CO 

2 "cd 
■a ^ 

j= >> 

ri= CO 
"O J= 

co a> 
c\T o 
"t" cm 



CO o 

K in" 

00 CD 

II 
1° 

CL O. 



I 



CD CD 



_^ CO 
^ CD* 

-a 

y£*E 

O co 

N X , , 

CO O ers 

Ego 



CM 

| 

a> 

off g 

|a 

"cd ^ 
E s| 

It 

ll 
ill 

xS'g, 

CL 



CD 

o 

N 

CO 

-a 



OO 

o 

CM 
O 

CM 



CD 

E 
z 



<D 

o 

CL 
< 



CD 
C 

"to 

CD 

E 



E 
3 



o 

CL 
O 

E 



CD 

-a 



"E 

CD 



WO 2004/078161 



391 



PCT/US2003/027772 



CO 

o 



o 
© 

Q. 

E 

CO 
X 
LU 



E 
o 
sz 

CL 

E 

» 

O *0> 

CO o 
O X 



CO 

g 

> 



CO 
Q 

X 

cf 
o 

t> 



o 
'in 
a 

CD 
CL 

X 



2 



O 
CO 

o 



<D 
Q- 
CO 



O 

a> 
E 

CO 
X 
UJ 



< 



> 
X 



> 
< 



a) 



o 



h- 

co 
o 



h- 
co 

CM 



co 

m 

CO 
^3* 



CO 



CO 



CL 
LU 



CO 
Z2 



o 
z 

CO 



oo 

CO 

o 



. O 

N CD CM 

o to o 

CO CO O 

CD CD N 



CO v- 

C\! CD 

CD t- 

00 t- 



CO 
CO 

h- 

CD 



i 

.2 S 

CO o 



E 

co 



CO 

o 
E 

CD 
J= 

o 

E 
< 



T3 

CO _ 

cm". a> 
o V 

(— C7> 
O, CO 

g co" 

CD* CD 

^1 ? 

p CO 

UU CD 



9f S 

CD >» 1 — ' 

~r- to i 

2, o f=? 

d) S o: 

^ O CD 

" co- 



co a> 



. co 



w CD 

<o E 



O k ^ 
£ C2 co 

HIT'S 

i ^ CO 



CO 



J= £ - 



^ 0) 

^ >» 
_ sz 

m c: 



51 

0- Q. 



o 
"g 

a> 

co ">> 

§4 

CO ~ 
SZ 3 ' 
CL Q. s 

CO . 
O 



21 

LU 



CO £ 



, CD 

X 

o 



CD 



o *P 

CO CO 

3 £S - 

co ia 

CM CO 



CD 

E co 
8 >> 



0) 

2 CD 
S 



CD 
C 

o 

c: < 

8£i 



E £ E 



1 = 



CD 

4 | 

co 
o" 



i 

CD 

■a cnj 
^ 2 

CD "O , , 

6 ^co 
E re < 
F -i= O 

c5 ST 
o 



m" co" 



CD ^ i= 

E = S 

N O ^ 

S S c 



CO — L- 

cg ^ 

.14 

S >» 
co i 

■B T 

CD C 

E 3 

CD D_ 
C CD 

a> x: 

Q. 5 • — • 
CO CD CO 



o 



C\! JL, 
V O 
lO C 

1 1 

CD 

CQ "CD CO 



21 


C 




m 


>. 

CD 
SZ 


ioxol 


CL T3 


O 
i — 


CO 


o 




■5 






">» 




s 


4 


a) 




E 






i 

CM 


i 






± 






§ 




CO 




c: 


o 




cz 




N 


cm" 


CO 




CD ' 
CL X 


Q_ 





cvT E X 



CL 

Jco- 



CD 

E 

CO 

Z 

o 



CD 

O 



CD 

-a 
w 
o 

CL 



s 
3 



CD 



CD 
C 

JQ 
& 



0) 

s 

CO 



WO 2004/078161 



392 



PCT/US2003/027772 



co 
o 

'•5 
c 



o 
o 
a. 
E 

CO 
X 
LU 



a. 



a) 
a> 

-Q 

co 

b 



-+— » 
£Z 




CD 




£ 




<D 




O 




CO 




CL 




2 








CD 




ion 


CL 




2 






o 


CD 


X 


-C 
-♦— » 



co 



O 

o 



a 
a. 
co 



o 

CL 

E 
co 
x 
hi 



CD 
CL 



CD 

E 
i— 

CD 
"O 
CO 

CD 



CD .9 

B E 

£ a 

o £ 

LL CO 



2 
o 



£ 
o 



m 
a 
c 

ra ® 
a. a: 



CO 



CO 

< 



LO 
I 

CO 
LO 

I 

o 



o 00 

CO CO f— > 

LO CD i 

CO CO 

CO CO CD 



0} 

a> 

LO 

o 
i 

CM 
CM 
i 

0Q 
LO 



£ 

CO 

z: 

To 
o 

£ 

<1> 

a 

E 
< 



< 



>^ CD 

CD ^ 
-c >» 

AS 

<D 

£ o 
- g -a 



< co 
co < 

1 1 

CO 



CO -£ 

(3 E 



CN ^ 

2 co - 

II: 

4 T\ 

co" °? 
7 — - c 

CO < 

.. >■» 

It 

CO XI 

el 

CL 



£ . , 

IS 



O 

its 

i » £ 

CD o 



£ CO 

«> E 2 
^ a. 



CN 



b*.Sg 
P 



9 S 

S 

CD £ 

£ aS 

E E 

g >. 

CO CD 

LJJ 3; 



5^ 
X 

2 

"O 



CD 



CNJ 



CD 



CD 



CN^ 

Xo 

0 ' 

1 a 

co CD 

ft 

o 
_ c 

2 E 

§ | 
t5 



CQ 



4 - 
a> co" 

e u>; 
co 

g 5 
8 Z 

CD o 

E 



CD ^ 

f. IS 

CD 



CO i 
CN CO 
3\ 
CN . 

el 

T- O 

co" T3 
o ^ 



IS 

to 

co" 
J= 

ts 

co" 



a. CO 
< < 

CN Q £ S> 



CO i= 
E 



E 

CO 



o 
c 

CD 

O 

CL 
< 



Q) 



CD 



CO 



CD 



WO 2004/078161 



393 



PCT/US2003/027772 



CO 
O 



o 
o 

Q. 

E 

a 

LU 



0> 



3 

CD 

Q. 

CO 
1— 



O 
£ 

CO 
X 
LU 



CD 
O 

c 

+j sd 

eg cd 
Q. Of 



■a 
c 

03 

E 

CL 
O 

CD 



h- 

co 

CM 

a? 
a> 

CO 



CO 



CO 

o 



CM 
CM 
l 

CO 



oo 



o 
i 

o 

CNJ 

to 



CD 
O 
i 

CNJ 

o 

LO 
h- 

CM 



oo to 

O T- 

CO LO 

CO 



O 
.Q 

CO 

a) 
E 



CNJ 
O 
h- 

CO 



CO 



CNl 
O 

CD 
O 

CO 

o 

CO 



CD 

c 

CD 
CD 

ca" 
£ 

CD 
T3 

CD 
O 



O 



CD 

Q 



CO 

E 



O o 



CD 
§ 
CD 

x: 

< 



o 
O 



LO 



oo 

CO 

LO 



oo 
i 



CO 



CM 
LO 



OO 

LO 

LO 



E ^ 



CD 

E 

CO 

z 

75 
o 

E 

j= 

o 

E 
< 



i a? 

£ E 
co e=? 



CD CD 



£ 



CL 
■ 



cnj 



CM CO 

I O 

'■^L LU 



CD 

CM "q. 

o 



CO 



™ CD 

IS? 

CO LO 



±1 

•1 s 



=3 O 

S £ 

5- O 
i 

CM X: 



CD 

^ E 

2 £ 

co A. 

tt 

CM ^ 



"V 

CO 

cm" 

CM 

CD~ 

a 
o 

T3 

h 

rg |< 

o S 

. CD 

tc .9- 



C6<£ 

CN O 

CD " 



CL CD 

± £ 



rz 

CL CO" 
C~ 

>. 

sz 

>^ 

:£= CO 

<D 

£ ^ 
■A cb 

31, co 
- ca" 
12 co 

.9 co 
$= co 

-9 co 
co ca 

a <s 



^ CO i 

~ o 2 

CO 
CNl" 
O 

CD 



a5 co 



E 

CO 

Z 

o 
'SZ 

o 
c 
o 
O 

E 
< 



o 

N 
O 



o 

T3 
C 

S 



E 

CO 

a. 

N 

co 



E 

c/> 

s 
s 

if 



CD 
C 

TO 

'o 

CO 
N 

:9> 



CD 
C 

E 
.2 

>J-Q 



CD 



£ 



1q 



CD 

c 
a. 

E 

.IS 
IE 



WO 2004/078161 



394 



PCT/US2003/027772 



Example of Indication 








































Cancer, general 












Infection, HIV/AIDS 












Example of Therapeutic Use 








































Anticancer, immunological 












Antiviral, anti-HIV 
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CAS No. 


15318-45-3 


77-27-0 


5845-26-1 


58-34-4 


54749-86-9 


473-30-3 


6028-35-9 


1420-55-9 


5964-24-9 


54-64-8 


77-32-7 


2095-57-0 


91-71-4 


120-02-5 


2730-71-4 


26445-03-4 


62-46-4 


96-27-5 


154-42-7 




71-73-8 


84-06-0 


316-81-4 


50-52-2 


5591-45-7 




82-99-5 


137-26-8 


63-56-9 


655-05-0 


9035-58-9 


API Chemical Name 








































L-Thiotyrosinyl-glycinyl-giycine 












Thiophosphonoformic acid 












API Generic Name 


jThiamphenicol 


Thiamylal 


Thiazesim 


iThiazinamium 


jThiazolinobutazone 


iThiazolsulfone 


jThibenzazoline 


jThiethylperazine 


Thimerfonate 


iThimerosal 


Thiobarbital 


Thiobutabarbital 


Thiocarbamizine 


iThiocarbarsone 


jThiocolchicine 


|Thiocresol 


jThioctic Acid 


iThioglycerol 


iThioguanine 


Thioimreg 


Thiopental 


Thiopropazate 


[Thioproperazine 


(Thioridazine 


(Thiothixene 


Thiovir 


Thiphenamii 


Thiram 


jThonzylamine 


(Thozalinone 


[Thromboplastin 
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Example of Indication 






Thrombosis, general 










Asthma 




Cancer, leukaemia, general 




Insomnia 


























Example of Therapeutic Use 


Antiasthma 




Antithrombotic 










Formulation, inhalabie, topical 




Anticancer, antimetabolite 




Hypnotic/Sedative 
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CAS No. 


18559-59-6 
30418-38-3 21650- 
42-0 


24305-27-9 | 


226214-49-9 


102-76-1 


78-25-5 


31002-79-6 


5611-51-8 


76-25-5 
124-94-7 


396-01-0 


236392-56-6 


63-76-8 


in 
o 

v— 

CD 
CO 
CM 


10310-32-4 


52-68-6 


133-67-5 


555-77-1 


79-01-6 


79-90-3 


101-20-2 ... 


5714-82-9 


306-52-5 


3380-34-5 


35-90-5 


125-99-5 


API Chemical Name 


6,7-lsoquinoiinediol, 1,2,3,4-tetrahydro-1- 
[(3,4,5-trimethoxyphenyl)methyl]-, (S)- 
[CAS] 




TRI 50b [CAS] 










Pregna-1 ,4-diene-3,20-dione, 9-fluoro- 
11,21-dihydroxy-16,17-[(1- 
methylethylidene)bis(oxy)]- (1 1 ft, 1 6AIpha)- 
[CAS] 




Triapine [CAS] 




8-chIoro-6-(2-chlorophenyl)-1-methyl-4H- 
[1 ,2,4]-triazolo[4,3-a][1 ,4]benzodiazepine 


























API Generic Name 


tretoquinol 


|TRH 


TR!-50b 


Triacetin 


Triamcinolone 
Acetonide 


Triamcinolone 
Benetonide 


Triamcinolone 
Hexacetonide 


triamcinolone 


Triamterene 


triapine 


Triaziquone 


triazolam 


Tribenoside 


Trichlorfon 


Trichlormethiazide 


Trichlormethine 


Trichloroethylene 


Triclobisonium 


Triclocarban 


Triclofenol Piperazine 


Triclofos 


Triclosan 


Tricromyl 


Tridihexethyl Iodide | 
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Example of Indication 


Inflammation, general 






Hypertension, general 












Cirrhosis, primary biliary 




Contraceptive, female 




Infection, herpes simplex virus 




Arthritis, rheumatoid 






Infection, cytomegalovirus 




Example of Therapeutic Use 


Anti-inflammatory 




Urological 


Antihypertensive, adrenergic 


Antipsoriasis 










Formulation, other, Cirrhosis, primary 
biliary, hepatic dysfunction, biliary 
calcalus 




Formulation, mucosal, topical 




Antiviral, other 




Antiarthritic, other 






Antiviral, other 
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1309324 
















6063773 
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CO 




5859257 






LO 
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CO 








CO 


GB 
















US 




EP 




CO 






EP 




CAS No. 




66-75-1 


55049-48-4 


34661-75-1 


57-13-6 


302-49-8 


51-79-6 


OO 
1 

CD 
CO 
i 

co 

CO 


80449-31-6 


128-13-2 


128-13-2 




20231-81-6 


124832-26-4 


124832-26-4 1 


181695-72-7 


512-48-1 


90-22-2 


175865-59-5 
175865-60-8 


4171-13-5 


API Chemical Name 


4-[4-Chioro-5-(3-fluoro-4- 
methoxyphenyi)imidazol-1 -imidazoI-1 - 
yljbenzenesulfonamide- [CAS] 




1,2,3-Propanetricarboxylic acid, 2-hydroxy- 
, potassium sodium salt (5:6:6), hydrate 
[CAS] 


2,4(1 H,3H)-Pyrimidinedione, 6-[[3-[4-(2- 
methoxyphenyl)-1- 

piperazinyI]propyl]amino]-1,3-dimethyl- 
[CAS] 


Urea [CAS] 










o 
'? 

CM 
i 

c 

03 

o 

■5 
* 

O 

■o 
>> 
sz 

T3 

< O 
CO G3 








L-Valine, 2-[(2-amino-1 ,6-dihydro-6-oxo- 
9H-purin-9-yl)methoxy]ethyI ester [CAS] 




Benzenesulfonamide, 4-(5-methyl-3- 
phenyI-4-isoxazolyl)- [CAS] 






L-Valine, 2-((2-amino-1 ,6-dihydro-6-oxo- 
9H-purin-9-yl)methoxy)-3-hydroxypropyl 
ester [CAS] 




API Generic Name 


UR-8880 


Uracil Mustard 


Uralyt-U 


urapidil 


urea 


Uredepa 


Urethan 


Uridine S'-Triphosphate 


Urinastatin 


ursodeoxycholic acid 


Ursodiol 


Ushercell j 


Uzarin 


valaciclovir 


Valacyclovir ! 


valdecoxib 


Valdetamide 


Valethamate 


valganciclovir 


'Valnoctamide 
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CLAIMS: 

1 . A pharmaceutical co-crystal composition, comprising: an API and a co-crystal former, 
wherein both the API and the co-crystal former are solids at room temperature and the API 
and co-crystal former are hydrogen bonded to each other. 

2. The pharmaceutical co-crystal composition according to claim 1, wherein the co- 
crystal former is selected from a co-crystal former of Table I or Table II. 

3. The pharmaceutical co-crystal composition according to claim 1, wherein the API is 
selected from an API of Table IV. 

4. The pharmaceutical co-crystal composition according to claim 1, wherein the API is 
selected from an API of Table IV and the co-crystal former is selected from a co-crystal 
former of Table I or Table II. 

5. A pharmaceutical co-crystal composition, comprising: an API, a co-crystal former, 
and a third molecule, wherein the API and the co-crystal former are solids at room 
temperature, and wherein the API and the third molecule are bonded to each other, and 
further wherein the co-crystal former and the third molecule are hydrogen bonded to each 
other. 

6. A pharmaceutical co-crystal composition, comprising: an API and a co-crystal former, 
wherein the API is liquid and the co-crystal former is solid at room temperature, and wherein 
the API and the co-crystal former are hydrogen bonded to each other. 

7. The pharmaceutical co-crystal composition according to claim 6, wherein the API is 
selected from an API of Table IV and the co-crystal former is selected from a co-crystal 
former of Table I or Table II. 

8. A pharmaceutical co-crystal composition, comprising: two APIs, wherein one or both 
of the APIs are solids at room temperature, and wherein the two APIs are hydrogen bonded to 
each other. 
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9. The pharmaceutical co-crystal composition according to claim 8, wherein each API is 
selected from an API of Table IV. 

10. A pharmaceutical co-crystal composition, comprising: two co-crystal formers, 
wherein both co-crystal formers are solids at room temperature, and wherein both co-crystal 
formers are hydrogen bonded to each other. 

11. The pharmaceutical co-crystal composition according to claim 10, wherein each co- 
crystal former is selected from a co-crystal former of Table I or Table II. 

12. The pharmaceutical co-crystal composition according to claim 1, wherein the API and 
the co-crystal former form an inclusion complex. 

13. A pharmaceutical co-crystal composition, comprising: an API and a co-crystal 
former; wherein the API has at least one functional group selected from the group consisting 
of ether, thioether, alcohol, thiol, aldehyde, ketone, thioketone, nitrate ester, phosphate ester, 
thiophosphate ester, ester, thioester, sulfate ester, carboxylic acid, phosphonic acid, 
phosphinic acid, sulfonic acid, amide, primary amine, secondary amine, ammonia, tertiary 
amine, sp2 amine, thiocyanate, cyanamide, oxime, nitrile diazo, organohalide, nitro, s- 
heterocyclic ring, thiophene, n-heterocyclic ring, pyrrole, ©-heterocyclic ring, furan, epoxide, 
peroxide, hydroxamic acid, imidazole, and pyridine, and the co-crystal former has at least one 
functional group selected from ether, thioether, alcohol, thiol, aldehyde, ketone, thioketone, 
nitrate ester, phosphate ester, thiophosphate ester, ester, thioester, sulfate ester, carboxylic 
acid, phosphonic acid, phosphinic acid, sulfonic acid, amide, primary amine, secondary 
amine, ammonia, tertiary amine, sp2 amine, thiocyanate, cyanamide, oxime, nitrile, diazo, 
organohalide, nitro, s-heterocyclic ring, thiophene, n-heterocyclic ring, pyrrole, o- 
heterocyclic ring, furan, epoxide, peroxide, hydroxamic acid, imidazole, and pyridine, such 
that the drug and co-crystal forming compound are capable of co-crystallizing from a solution 
phase under crystallization conditions and a hydrogen bond is formed between a hydrogen 
bond donor and a hydrogen bond acceptor. 

14. The pharmaceutical composition according to claim 1, wherein (i) one of the API and 
co-crystal forming compound has at least one hydrogen bond donor group and (w) the other 
has at least one hydrogen bond acceptor group. 
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15. The pharmaceutical composition according to claim 14 5 wherein the difference in pKa 
between the API and the co-crystal forming compound does not exceed 2. 

16. The pharmaceutical composition according to claim 1, wherein the API is selected 
from celecoxib, carbamazepine, itraconazole, olanzapine, topiramate and modafinil. 

17. The pharmaceutical composition according to claim 1, wherein the API is selected 
from 5-fluorouracil ? hydrochlorothiazide, acetaminophen, aspirin, flurbiprofen, phenytoin, 
and ibuprofen. 

18. The pharmaceutical composition according to claim 1, which further comprises a 
pharmaceutical^ acceptable diluent, excipient or carrier. 

19. A co-crystal comprising carbamazepine and saccharin. 

20. A co-crystal comprising carbamazepine and nicotinamide. 

21. A co-crystal comprising carbamazepine and trimesic acid. 

22. A co-crystal comprising celecoxib and nicotinamide. 

23. A co-crystal comprising olanzapine and nicotinamide. 

24. A co-crystal comprising celecoxib and 18-crown-6. 

25. A co-crystal comprising itraconazole and succinic acid. 

26. A co-crystal comprising itraconazole and fumaric acid. 

27. A co-crystal comprising itraconazole and tartaric acid. 

28. A co-crystal comprising itraconazole and malic acid. 
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29. A co-crystal comprising itraconazoleHCl and tartaric acid. 

30. A co-crystal comprising modafinil and malonic acid. 

31. A co-crystal comprising modafinil and benzamide. 

32. A co-crystal comprising modafinil and mandelic acid. 

33. A co-crystal comprising modafinil and glycolic acid. 

34. A co-crystal comprising modafinil and fumaric acid. 

35. A co-crystal comprising modafinil and maleic acid. 

36. A co-crystal comprising topiramate and 18-crown-6. 

37. A co-crystal comprising 5-fluorouracil and urea. 

38. A co-crystal comprising hydrochlorothiazide and nicotinic acid. 

39. A co-crystal comprising hydrochlorothiazide and 18-crown-6. 

40. A co-crystal comprising hydrochlorothiazide and piperazine. 

41. A co-crystal comprising acetaminophen and 4,4 5 -bipyridine. 

42. A co-crystal comprising phenytoin and pyridone. 

43. A co-crystal comprising aspirin and 4 ? 4'-bipyridine. 

44. A co-crystal comprising ibuprofen and 4,4 5 -bipyridine. 

45. A co-crystal comprising flurbiprofen and 4,4'-bipyridine. 
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46. A co-crystal comprising flurbiprofen and trans- l,2-bis(4-pyridyl) ethylene. 

47. A co-crystal comprising carbamazepine and p-phthalaldehyde. 

48. A co-crystal comprising carbamazepine and 2,6-pyridinecarboxylic acid. 

49. A co-crystal comprising carbamazepine and 5-nitroisophthalic acid. 

50. A co-crystal comprising carbamazepine and 1,3,5,7-adamantane tetracarboxylic acid. 

51. A co-crystal comprising carbamazepine and benzoquinone. 

52. A process for the production of a pharmaceutical co-crystal composition, which 
process comprises: 

(1) providing an API which has at least one functional group selected from the 
group consisting of: ether, thioether, alcohol, thiol, aldehyde, ketone, 
thioketone, nitrate ester, phosphate ester, thiophosphate ester, ester, thioester, 
sulfate ester, carboxylic acid, phosphonic acid, phosphinic acid, sulfonic acid, 
amide, primary amine, secondary amine, ammonia, tertiary amine, sp2 amine, 
thiocyanate, cyanamide, oxime, nitrile, diazo, organohalide, nitro, s- 
heterocyclic ring, thiophene, n-heterocyclic ring, pyrrole, o-heterocyclic ring, 
fiiran, epoxide, peroxide, hydroxamic acid, imidazole, and pyridine; 

(2) providing a co-crystal former which has at least one complementary functional 
group selected from the group consisting of: ether, thioether, alcohol, thiol, 
aldehyde, ketone, thioketone, nitrate ester, phosphate ester, thiophosphate 
ester, ester, thioester, sulfate ester, carboxylic acid, phosphonic acid, 
phosphinic acid, sulfonic acid, amide, primary amine, secondary amine, 
ammonia, tertiary amine, sp2 amine, thiocyanate, cyanamide, oxime, nitrile, 
diazo, organohalide, nitro, s-heterocyclic ring, thiophene, n-heterocyclic ring, 
pyrrole, o-heterocyclic ring, furan, epoxide, peroxide, hydroxamic acid, 
imidazole, and pyridine; 

(3) grinding, heating, or contacting in solution the API with the co-crystal former 
under crystallization conditions; so as to form a solid phase; 

(4) isolating co-crystals formed thereby; and 
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(5) incorporating the co-crystals into a pharmaceutical composition; wherein the 
API is a liquid or solid at room temperature and the co-crystal former is a solid at room 
temperature, and wherein the API and co-crystal former are hydrogen bonded to each other. 

53. The process according to claim 52, wherein: 

(a) the co-crystal former is selected from a co-crystal former of Table I or Table 

II; 

(b) the API is selected from an API of Table IV; 

(c) the API is selected from an API of Table IV and the co-crystal former is 
selected from a co-crystal former of Table I or Table II; 

(d) the API and the co-crystal former form an inclusion complex; 

(e) (i) one of the API and co-crystal forming compound has at least one hydrogen 
bond donor group; and 

(ii) the other has at least one hydrogen bond acceptor group; 

(f) the difference in pKa between the API and the co-crystal former does not 
exceed 2; 

(g) the API is selected from the group consisting of celecoxib, carbamazepine, 
itraconazole, olanzapine, topiramate, and modafinil; 

(h) the API is selected from the group consisting of 5-fluorouracil, 
hydrochlorothiazide, acetaminophen, aspirin, flurbiprofen, phenytoin, and 
ibuprofen; or 

(i) the pharmaceutical co-crystal composition further comprises a 
pharmaceutical^ acceptable diluent, excipient, or carrier. 

54. The process for the production of a pharmaceutical co-crystal composition, which 
process comprises: 

(3) providing an API which has at least one functional group selected from the 
group consisting of ether, thioether, alcohol, thiol, aldehyde, ketone, 
thioketone, nitrate ester, phosphate ester, thiophosphate ester, ester, thioester, 
sulfate ester, carboxylic acid, phosphonic acid, phosphinic acid, sulfonic acid, 
amide, primary amine, secondary amine, ammonia, tertiary amine, sp2 amine, 
thiocyanate, cyanamide, oxime, nitrile, diazo, organohalide, nitro, s- 
heterocyclic ring, thiophene, n-heterocyclic ring, pyrrole, o-heterocyclic ring, 
fiiran, epoxide, peroxide, hydroxamic acid, imidazole, and pyridine; 
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(4) providing a co-crystal former which has at least one complementary functional 
group selected from the group consisting of ether, thioether, alcohol, thiol, 
aldehyde, ketone, thioketone, nitrate ester, phosphate ester, thiophosphate 
ester, ester, thioester, sulfate ester, carboxylic acid, phosphonic acid, 
phosphinic acid, sulfonic acid, amide, primary amine, secondary amine, 
ammonia, tertiary amine, sp2 amine, thiocyanate, cyanamide, oxime, nitrile, 
diazo, organohalide, nitro, s-heterocyclic ring, thiophene, n-heterocyclic ring, 
pyrrole, o-heterocyclic ring, furan, epoxide, peroxide, hydroxamic acid, 
imidazole, and pyridine; 

(3) grinding, heating, or contacting in solution the API with the co-crystal former 
under crystallization conditions; so as to form a solid phase; 

(4) isolating co-crystals formed thereby; and 

(5) incorporating the co-crystals into a pharmaceutical composition; wherein the 
API is a liquid or solid at room temperature and the co-crystal former is a solid at room 
temperature, and wherein the API and a third molecule are bonded to each other, and further 
wherein the co-crystal former and the third molecule are hydrogen bonded to each other. 

55. The process according to claim 52, wherein: the API is a liquid at room temperature. 

56. The process according to claim 55, wherein the API is selected from an API of Table 
IV and the co-crystal former is selected from a co-crystal former of Table I or Table II. 

57. A process for the production of a pharmaceutical co-crystal composition, which 
process comprises: 

(1) providing an API which has at least one functional group selected from the 
group consisting of ether, thioether, alcohol, thiol, aldehyde, ketone, thioketone, 
nitrate ester, phosphate ester, thiophosphate ester, ester, thioester, sulfate ester, 
carboxylic acid, phosphonic acid, phosphinic acid, sulfonic acid, amide, primary 
amine, secondary amine, ammonia, tertiary amine, sp2 amine, thiocyanate, 
cyanamide, oxime, nitrile, diazo, organohalide, nitro, s-heterocyclic ring, thiophene, 
n-heterocyclic ring, pyrrole, o-heterocyclic ring, furan, epoxide, peroxide, hydroxamic 
acid, imidazole, and pyridine; 

(2) providing another API which has at least one complementary functional group 
selected from the group consisting of ether, thioether, alcohol, thiol, aldehyde, ketone, 
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thioketone, nitrate ester, phosphate ester, thiophosphate ester, ester, thioester, sulfate 
ester, carboxylic acid, phosphonic acid, phosphinic acid, sulfonic acid, amide, primary 
amine, secondary amine, ammonia, tertiary amine, sp2 amine, thiocyanate, 
cyanamide, oxime, nitrile, diazo, organohalide, nitro, s-heterocyclic ring, thiophene, 
n-heterocyclic ring, pyrrole, o-heterocyclic ring, furan, epoxide, peroxide, hydroxamic 
acid, imidazole, and pyridine; 

(3) grinding, heating, or contacting in solution the APIs under crystallization 
conditions; so as to form a solid phase; 

(4) isolating co-crystals formed thereby; and 

(5) incorporating the co-crystals into a pharmaceutical composition; wherein one 
or both of the APIs are solids at room temperature, and wherein the two APIs are hydrogen 
bonded to each other. 

58. The process according to claim 57, wherein each API is selected from an API of 
Table IV. 

59. A process for the production of a pharmaceutical co-crystal composition, which 
process comprises: 

(1) providing a co-crystal former which has at least one functional group selected 
from the group consisting of ether, thioether, alcohol, thiol, aldehyde, ketone, 
thioketone, nitrate ester, phosphate ester, thiophosphate ester, ester, thioester, sulfate 
ester, carboxylic acid, phosphonic acid, phosphinic acid, sulfonic acid, amide, primary 
amine, secondary amine, ammonia, tertiary amine, sp2 amine, thiocyanate, 
cyanamide, oxime, nitrile, diazo, organohalide, nitro, s-heterocyclic ring, thiophene, 
n-heterocyclic ring, pyrrole, o-heterocyclic ring, furan, epoxide, peroxide, hydroxamic 
acid, imidazole, and pyridine; 

(2) providing another co-crystal former which has at least one complementary 
functional group selected from the group consisting of ether, thioether, alcohol, thiol, 
aldehyde, ketone, thioketone, nitrate ester, phosphate ester, thiophosphate ester, ester, 
thioester, sulfate ester, carboxylic acid, phosphonic acid, phosphinic acid, sulfonic 
acid, amide, primary amine, secondary amine, ammonia, tertiary amine, sp2 amine, 
thiocyanate, cyanamide, oxime, nitrile, diazo, organohalide, nitro, s-heterocyclic ring, 
thiophene, n-heterocyclic ring, pyrrole, o-heterocyclic ring, furan, epoxide, peroxide, 
hydroxamic acid, imidazole, and pyridine; 



WO 2004/078161 



425 



PCT/US2003/027772 



(3) grinding, heating, or contacting in solution the co-crystal formers under 
crystallization conditions; so as to form a solid phase; 

(4) isolating co-crystals formed thereby; and 

(5) incorporating the co-crystals into a pharmaceutical composition; wherein both 
co-crystal formers are solids at room temperature, and wherein both co-crystal formers are 
hydrogen bonded to each other. 

60. The process according to claim 59, wherein each co-crystal former is selected from a 
co-crystal former of Table I and Table II. 

61. The process according to claim 52, wherein the co-crystal is selected from the group 
consisting of carbamazepine: saccharin, carbamazepine:nicotinamide, carbamazepine rtrimesic 
acid, celecoxibrnicotinamide, olanzapine nicotinamide, celecoxib: 1 8-crown-6 5 
itraconazole: succinic acid, itraconazolerfumaric acid, itraconazole tartaric acid, 
itraconazole:malic acid, itraconazoleHChtartaric acid, modafinilimalonic acid, 
modafinilibenzamide, modafinil:mandelic acid, modafiniliglycolic acid, modafinihfumaric 
acid, modafinikmaleic acid, topiramate: 1 8 -crown- 6 5 5-fluorouracil:urea, 
hydrochlorothiazide nicotinic acid, hydrochlorothiazide: 1 8-crown-6, 
hydrochlorothiazide:piperazine, acetaminophen:4 9 4'~bipyridine, phenytoimpyridone, 
aspirin:4,4'-bipyridine, ibuprofen:4,4'-bipyridine, flurbiprofen:4,4 9 -bipyridine, 
flurbiprofen:trans~l ,2-bis(4-pyridyl) ethylene, carbamazepine:p-phthalaldehyde 5 
carbamazepine:2,6-pyridinecarboxylic acid, carbamazepine : 5 -nitroisophthalic acid, 
carbamazepine: 1,3,5,7-adamantane tetracarboxylic acid, and carbamazepine:benzoquinone. 

62. A process for the production of a pharmaceutical composition, which comprises: 

(1) contacting in solution an API with a co-crystal forming compound, under 
crystallization conditions, so as to form a solid phase; 

(2) isolating the solid phase; 

(3) testing the solid phase for the presence of co-crystals of the API and the co- 
crystal forming compound; and 

(4) incorporating the co-crystals when formed in step (3) into a pharmaceutical 
composition. 



63. A process for the production of a pharmaceutical composition, which comprises: 
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(1) providing (i) an API or a plurality of different APIs, and (ii) a co-crystal 
forming compound or a plurality of different co-crystal forming compounds, wherein at least 
one of the API and the co-crystal forming compound is provided as a plurality thereof; 

(2) screening for co-crystals of APIs with co-crystal forming compounds by 
subjecting each combination of API and co-crystal forming compound to a step comprising 

(a) contacting in solution the API with the co-crystal forming compound under 
crystallization conditions so as to form a solid phase; 

(b) isolating the solid phase; and 

(c) testing the solid phase for the presence of co-crystals of the API and the co- 
crystal forming compound; and 

(3) incorporating the co-crystals when formed in step (c) into a pharmaceutical 
composition. 

64. A process for modulating the solubility of an API for use in a pharmaceutical 
composition, which process comprises: 

(1) contacting in solution the API with a co-crystal forming compound under 
crystallization conditions, so as to form a co-crystal of the API and the co-crystal forming 
compound; 

(2) isolating the co-crystal; 

(3) testing the co-crystal for modulated solubility as compared to the API; and 

(4) incorporating the co-crystal having modulated solubility into a pharmaceutical 
composition. 

65. A process for modulating the dose response of an API for use in a pharmaceutical 
composition, which process comprises: 

(1) contacting in solution the API with a co-crystal forming compound under 
crystallization conditions, so as to form a co-crystal of the API and the co-crystal forming 
compound; 

(2) isolating the co-crystal; 

(3) testing the co-crystal for modulated dose response as compared to the API; 

and 

(4) incorporating the co-crystal having modulated dose response into a 
pharmaceutical composition. 
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66. A process for modulating the dissolution of an API for use in a pharmaceutical 
composition, which process comprises: 

(1) contacting in solution the API with a co-crystal forming compound under 
crystallization conditions, so as to form a co-crystal of the API and the co-crystal forming 
compound; 

(2) isolating the co-crystal; 

(3) testing the co-crystal for modulated dissolution as compared to the API; and 

(4) incorporating the co-crystal having modulated dissolution into a 
pharmaceutical composition. 

67. A process for modulating the bioavailability of an API for use in a pharmaceutical 
composition, which process comprises: 

(1) contacting in solution the API with a co-crystal forming compound under 
crystallization conditions, so as to form a co-crystal of the API and the co-crystal forming 
compound; 

(2) isolating the co-crystal; 

(3) testing the co-crystal for modulated bioavailability as compared to the API; 

and 

(4) incorporating the co-crystal having modulated bioavailability into a 
pharmaceutical composition. 

68. A process for increasing the stability of an API for use in a pharmaceutical 
composition, which process comprises: 

(1) contacting in solution the API with a co-crystal forming compound under 
crystallization conditions, so as to form a co-crystal of the API and the co-crystal forming 
compound; 

(2) isolating the co-crystal, wherein the co-crystal has increased stability as 
compared to the API; and 

(3) incorporating the co-crystal having increased stability into a pharmaceutical 
composition. 

69. A process for the incorporation of a difficult to salt or unsaltable API for use in a 
pharmaceutical composition, which process comprises: 
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(1) contacting in solution the API with a co-crystal forming compound under 
crystallization conditions, so as to form a co-crystal of the API and the co-crystal forming 
compound; 

(2) isolating the co-crystal; 

(3) incorporating the co-crystal having a difficult to salt or unsaltable API into a 
pharmaceutical composition. 

70. A process for decreasing the hygroscopicity of an API for use in a pharmaceutical 
composition, which process comprises: 

(1) contacting in solution the API with a co-crystal forming compound under 
crystallization conditions, so as to form a co-crystal of the API and the co-crystal forming 
compound; 

(2) isolating the co-crystal, wherein the co-crystal has decreased hygroscopicity as 
compared to the API; and 

(3) incorporating the co-crystal having decreased hygroscopicity into a 
pharmaceutical composition. 

71. A process for crystallizing an amorphous API for use in a pharmaceutical 
composition, which process comprises: 

(1) contacting in solution the API with a co-crystal forming compound under 
crystallization conditions, so as to form a co-crystal of the API and the co-crystal forming 
compound; 

(2) isolating the co-crystal; 

(4) incorporating the co-crystal into a pharmaceutical composition. 

72. A process for decreasing the form diversity of an API for use in a pharmaceutical 
composition, which process includes: 

(1) contacting in solution the API with a co-crystal forming compound under 
crystallization conditions, so as to form a co-crystal of the API and the co-crystal forming 
compound; 

(2) isolating the co-crystal wherein the co-crystal has decreased form diversity as 
compared to the API; and 

(3) incorporating the co-crystal having decreased form diversity into a 
pharmaceutical composition. 
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73 . A process for modulating the morphology of an API for use in a pharmaceutical 
composition, which process includes: 

(1) contacting in solution the API with a co-crystal forming compound under 
crystallization conditions, so as to form a co-crystal of the API and the co-crystal forming 
compound; 

(2) isolating the co-crystal, wherein the co-crystal has a different morphology as 
compared to the API; and 

(3) incorporating the co-crystal having modulated morphology into a 
pharmaceutical composition. 

74. The co-crystal of claim 1, specifically excluding co-crystals selected from the group 
consisting of: nabumetone:2,3-naphthalenediol, fluoxetine HChbenzoic acid, fluoxetine 
HCl:succinic acid, acetaminophen:piperazine, acetaminophen:theophylline, 
theophylline:salicylic acid, theophylline:p-hydroxybenzoic acid, theophylline :sorbic acid, 
theophylline: l-hydroxy-2-naphthoic acid, theophylline :gly colic acid, theophylline:2,5- 
dihydroxybenzoic acid, theophylline :chloroacetic acid, bis(diphenylhydantoin):9- 
ethyladenine acetylacetone solvate, bis(diphenylhydantoin):9-ethyladenine 2,4-pentanedione 
solvate, 5,5-diphenylbarbituric acid:9-ethyladenine, bis(diphenylhydantoin):9-ethyladenine, 
4-aminobenzoic acid:4-aminobenzonitrile, sulfadimidine:salicylic acid, 8- 
hydroxyquinolinium 4-nitrobenzoate:4-nitrobenzoic acid, sulfaproxylinexaffeine, retro- 
inverso-isopropyl (2R,3 S)-4-cyclohexyl-2-hydroxy-3 -(N-((2R)-2- 

morpholinocarbonylmethyl-3-(l-naphthyl)propionyl)-L-histidylamino)butyrate:cinnamic acid 
monohydrate, benzoic acid:isonicotinamide, 3-(2-N ? ,N'-(dimethylhydrazino)-4- 
thiazolylmethylthio)-N"-sulfamoylpropionamidine:maleic acid, diglycine hydrochloride 
(C 2 H 5 N0 2 : C 2 H 6 N0 2 + C1~) , octadecanoic acid:3-pyridinecarboxamide, cis-N-(3-methyl-l-(2~ 
(l,2,3,4-tetrahydro)naphthyl)-piperidin-4-yl)-N-phenylpropanamide hydrochloride:oxalic 
acid, trans-N-(3-methyl-l-(2-(l,23 5 4-tetrahydro)naphthyl)-piperidin-4-ylium)-N- 
phenylpropanamide oxalate: oxalic acid dihydrate, bis(l-(3-((4-(2-isopropoxyphenyl)-l- 
piperazinyl)methyl)benzoyl)piperidine) succinate:succinic acid, bis(p- 
cyanophenyl)imidazolylmethane:succinic acid, cis-l-((4-(l- 

imidazolylmethyl)cyclohexyl)methyl)imidazole:succinic acid, (+)-2-(5,6-dimethoxy-l,2,3,4- 
tetrahydro-l-naphthyl)imidazoline:(+)-dibenzoyl-D-tartaric acid, raclopride:tartaric acid, 2,6- 
diamino-9-ethylpurine:5,5-diethylbarbituric acid, 5,5-diethylbarbituric acid:bis(2- 
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aminopyridine), 5,5-diethylbarbituric acid:acetamide, 5,5-diethylbarbituric acid:KI 3 , 5,5- 
diethylbarbituric acid:urea, bis(barbital):hexamethylphosphoramide, 5,5-diethylbarbituric 
acid:imidazole, barbital: 1-methylimidazole, 5,5-diethylbarbituric acid:N-methyl-2-pyridone, 
2,4-diamino-5-(3,4,5-trimethoxybenzy0^^ acid, 
bis(barbital):caffeine, bis(barbital): 1-methylimidazole, bis(beta-cyclodextrin):bis(barbital) 
hydrate, tetrakis(beta-cyclodextrin):tetrakis(barbital) 9 9-ethyladenine:5 ? 5-diethylbarbituric 
acid, barbitahN 5 -(p-cyanophenyl)-N-(p-iodophenyl)melamine ? barbital:2-amino-4-(m- 
bromophenylamino)-6-chloro : l ? 3,5-triazine, 5,5-diethylbarbituric acid:N,N'- 
diphenylmelamine, 5,5-diethylbarbituric acid:N 5 N ? -bis(p-chlorophenyl)melamine, N ? N 5 - 
bis(p-bromophenyl)melamine:5 ? 5-diethylbarbituric acid, 5,5-diethylbarbituric acid:N,N ? - 
bis(p-iodophenyl)melamine, 5,5-diethylbarbituric acid:N,N ? -bis(p-tolyl)melamine ? 5,5- 
diethylbarbituric acid:N,N' -bis(m-tolyl)melamine, 5,5-diethylbarbituric acid:N,N'-bis(m- 
chlorophenyl)melamine, N,N'-Bis(m-methylphenyl)melamine:barbital, N ? N'-bis(m- 
chlorophenyl)melamine:barbital tetrahydrofuran solvate, 5,5-diethylbarbituric acid:N,N'- 
bis(t-butyl)melamine, 5,5-diethylbarbituric acid:N,N'-di(t-butyl)melamine, 6,6 ? -diquinolyl 
ether:5,5-diethylbarbituric acid, 5-t-bu1yl-2,4,6-triaminopyrimidine:diethylbarbituric acid, 
N,N'-bis(4-carboxymethylphenyl)melamine:barbital ethanol solvate, N,N 9 -bis(4-t- 
butylphenyl)melamine:barbital, tris(5,17-N,N 5 -bis(4-amino-6-(butylamino)-l,3,5-triazin-2- 
yl)diamino-ll,23-dmi1ro-25,26,27,28-tetrapropoxycalix(4)arene):hexakis(die^^ 
acid) toluene solvate, N 9 N ? -bis(m^liiorophenyl)iiaelamine:barbital, N,N 9 -bis(m- 
bromophenyl)melamine:barbital acetone solvate, N,N 9 -bis(m-iodophenyl)melamine:barbital 
acetonitrile solvate, N,N'-bis(m-trifluoromethylphenyl)melamine barbital acetonitrile solvate, 
aminopyrine:barbital 5 N,N'-bis(4-fluorophenyl)melamine:barbital, N,N'-bis(4- 
trifluoromethylphenyl)melamine:barbital, 2,4-diamino-5 -(3,4,5- 
trimethoxybenzyl)pyrimidine:barbital, hydroxybutyrate ihydroxy valerate, 2- 
aminopyrimidine:succinic acid, l,3-bis(((6-methylpyrid-2- 
yl)amino)carbonyl)benzene:glutaric acid, 5-t-butyl-2,4,6- 

triaminopyrimidine:diethylbarbituric acid, bis(dithiobiuret-S,S')nickel(II):diuracil, platinum 
3,3Mihydroxymethyl-2,2'-bipyridine dichloride:AgF 3 CS0 3 , 4,4'-bipyridyl:isophthalic acid, 
4,4'-bipyridyl: 1 ,4-naphthalenedicarboxylic acid, 4,4'-bipyridyl: 1 ,3,5-cyclohexane- 
tricarboxylic acid, 4,4'-bipyridyl:tricaballylic acid, urotropin:azelaic acid, insulin:C8-HI 
(octanoyl-N e -LysB29-human insulin), isonicotinamidexinnamic acid, isonicotinamide:3- 
hydroxybenzoic acid, isonicotinamide:3-N,N-dimethylaminobenzoic acid, 
isonicotinamide:3,5-bis(trifluoromethyl)-benzoic acid, isonicotinamide:d,l-mandelic acid, 
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isonicotinamiderchloroacetic acid, isonicotinamiderfumaric acid monoethyl ester, 
isonicotinamide:12-bromododecanoic acid, isonicotinamide:fumaric acid, 
isonicotinamidersuccinic acid, isonicotinamide:4-ketopimelic acid, 
isonicotinaiTiide:thiodiglycolic acid, 1,3,5-cyclohexane-tricarboxylic 
acid:hexamethyltetramine, 1,3,5-cyclohexane-tricarboxylic acid:4,7-phenanthroline, 4,7- 
phenanthroline: oxalic acid, 4,7-phenanthroline :terephthalic acid, 4,7-phenanthroline: 1,3,5- 
cyclohexane-tricarboxylic acid, 4,7-phenanthroline: 1,4-naphthalenedicarboxylic acid, 
pyrazineimethanoic acid, pyrazine:ethanoic acid, pyrazine:propanoic acid, pyrazinerbutanoic 
acid, pyrazine:pentanoic acid, pyrazine:hexanoic acid, pyrazine:heptanoic acid, 
pyrazineioctanoic acid, pyrazine:nonanoic acid, pyrazinerdecanoic acid, diammine-(deoxy- 
quanyl-quanyl-N 7 ,N 7 )-platinum:tris(glycine) hydrate, 2-aminopyrimidine :p- 
phenylenediacetic acid, bis(2-aminopyrimidin-l-ium)fiimarate:fumaric acid, 2- 
aminopyrimidine:indole-3 -acetic acid, 2-aminopyrimidine:N-methylpyrrole-2-carboxylic 
acid, 2-aminopyrimidine:thiophen-2-carboxylic acid, 2-aminopyrimidine: (+)-camphoric acid, 
2,4,6-Trinitrobenzoic acid: 2-aminopyrimidine, 2-aminopyrirnidine:4-aminobenzoic acid, 2- 
aminopyrimidine:bis(phenoxyacetic acid), 2-aminopyrimidine:(2,4-dichlorophenoxy)acetic 
acid, 2-aminopyrimidine:(3,4-dichlorophenoxy)acetic acid, 2-aminopyrimidine :indole~2- 
carboxylic acid, 2-aminopyrimidine :terephthalic acid, 2-aminopyrimidine:bis(2-nitrobenzoic 
acid), 2-aminopyrimidine:bis(2-aminobenzoic acid), 2-aminopyrimidine:3-aminobenzoic 
acid, 2-hexeneoic acid:isonicotinamide, 4-nitrobenzoic acid: isonicotinamide, 3,5- 
dinitrobenzoic acid:isonicotinamide:4-methylbenzoic acid, 2-amino-5-nitropyrimidine:2- 
amino-3 -nitropyridine, 3,5-dinitrobenzoic acid:4-chlorobenzamide, 3-dimethylaminobenzoic 
acid4-chlorobenzamide, flimaric acid:4-chlorobenzamide, oxine:4-nitrobenzoic acid, 
oxine:3,5-dinitrobenzoic acid, oxine:3,5-dinitrosalicylic acid, 3-[2-(N%N 5 - 
dimethylhydrazino)-4-thiazolylmethylthio]-N 2 -sulfamoylpropionamidine:maleic acid, 5- 
fluorouracil:9-ethylhypoxanthine, 5-fluorouracil:cytosine dihydrate, 5- 
fluorouracihtheophylline monohydrate, stearic acidmicotinamide, cis-l-{[4-(l- 
imidazolylmethyl)cyclohexyl]methyl}imidazole:succinic acid, CGS18320B -.succinic acid, 
suifaproxyline:caffeine, 4-aminobenzoic acid:4-aminobenzonitrile, 3,5-dinitrobenzoic 
acid:isonicotinamide:3-methylbenzoic acid, 3,5-dinitrobenzoic acid:isonicotinamide:4- 
(dimethylamino)benzoic acid, 3,5-dinitrobenzoic acid:isonicotinamide:4-hydroxy-3- 
methoxycinnamic acid, isonicotinamide: oxalic acid, isonicotinamide :malonic acid, 
isonicotinamide:succinic acid, isonicotinamide:glutaric acid, isonicotinamide:adipic acid, 
benzoic acid: isonicotinamide, mazapertine:succinate, betaine:dichloronitrophenol, 
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betainepyridinerdichloronitrophenol, betainepyridineipentachlorophenol, 4-{2-[l-(2- 
hydroxyethyl)-4-pyridylidene]-ethylidene}-cyclo-^^ 2,4- 
dihydroxybenzoate, 4- {2-[ 1 -(2-hydroxyethy l)-4-pyridylidene]-ethylidene} -cyclo-hexa-2,5- 
dien- 1 -one :2,4-dihydroxypropiophenone, 4- {2-[ 1 -(2-hydroxyethyl)-4-pyridylidene] - 
ethylidene } -cyclo-hexa-2,5 -dien- 1 -one :2,4-dihy droxyacetophenone, squaric acid : 4,4 ' - 
dipyridylacetylene, squaric acid:l,2-bis(4-pyridyl)ethylene, chloranilic acid:l,4-bis[(4- 
pyridyl)ethynyl]benzene, 4,4'-bipyridine:phthalic acid, 4,4'-dipyridylacetylene:phthalic acid, 
bis(pentamethylcyclopentadienyl)iron:bromanilic acid, 
bis(pentamethylcyclopentadienyl)iron:chloranilic acid, 

bis(pentamethylcyclopentadienyl)iron:cyananilic acid, pyrazinotetrathiafulvalene:chloranilic 
acid, phenolipentafluorophenol, co-crystals of itraconazole, and co-crystals of topiramate. 
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Figure 1 



Sample: carb_389_285E6 
Size: 0.1440 mg 
Method: Ramp 
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Sample: topi ramate_1 8crown 6 
Size: 0.8210 mg 
Method: Ramp 



DSC 



File: Y:...\DSaiVlagaIi\topiramate_l8crown6.001 

Operator: MBH 

Run Date: 19-May-03 05:35 

Instrument: DSC Qiooo V6.19 Build 227 
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Sample: 1102_204_D2 
Size: 0.7500 mg 
Method: Ramp 



1.5- 



DSC 



File: Y:...\Olenzapine\1 102V1 102_204_D2.002 

Operator: ft/iBH 

Run Date: 14-May-03 08:58 

Instrument: DSC Q1000 V6.19 Build 227 
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Sample: Celecoxib/1 8-crown-6 
Size: 0.9800 mg 
Method: Ramp 



DSC 



File: \\...\MT_143_45_A; Celecoxib 18-C-6.001 

Operator: MDT 

Run Date: 17-Mar-03 13:42 

Instrument: DSC Q1000 V6.19 Build 227 
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Sample: MM_90_1 1 0_A 
Size: 1 .8060 mg 
Method: Ramp 
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Sample: MM_90_48_B_DSC 
Size: 2.3690 mg 
Method: Ramp 
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Sample: MM 1 09_1 5_Tar 
Size: 1 .8790 mg 
Method: Ramp 



DSC 
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Sample: MM_109_15_Tar 
Size: 1.2140 mg 
Method: Ramp 



DSC 
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Sample: MM_109_38_A 
Size: 1 .5080 mg 
Method: Ramp 
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The Olanzapine molecules occupy the spaces shown above 
and are hydrogen bonded to the water molecules. 
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The arrangement of the Olanzapine molecules is similar to 
that observed from the methanol solvate and the published 
structures for the hydrates. The water molecules bridge the 
Olanzapine moieties resulting in hydrogen-bonded zigzag 
sheets . 




Figure 32D 



Sample : 5-fiuorouracII_urea„ 

Size : 1.7000 mg 

Method : Ramp 

Comment : after nitrogen dry 

5 - 



DSC 



3 -5 



-20 
ExoUp 



\ /234 .91 °C 259 .86 ° 



207 .60 °C 



~1E~ 



100 150 200 

Temperature (°C) 



Figure 33 



WO 2004/078161 



21/46 



PCT/US2003/027772 




7OOO0- 




1000 
Raman shift (cm-1 ) 



500 



Figure 35 



t 
i 



WO 2004/078161 



22/46 



PCT/US2003/027772 




Figure 36 



WO 2004/078161 



23/46 



PCT/US2003/027772 




20 

2-ThetaH 



TMaterials Data, Inc. 



Tuesday. Sep 02.2003 tt:1Da (MDWADE5) 



Figure 37 



WO 2004/078161 



24/46 



PCT/US2003/027772 




Figure 38 



WO 2004/078161 



25/46 



PCT/US2003/027772 




Figure 39 



WO 2004/078161 



26/46 



PCT/US2003/027772 



Size: 1.5490 mg 

Method: Ramp 

Con?nhent: atter nitrogen dry" 



DSC 



o- 



103.52°C 
jL38.5J/g 




Exo Up 



100 150 200 

Temperature (°C) 



250 300 

Universal V3.0G TA Instrume 



Figure 40 



Sample: MO-157-72C_AfterN2Dry 
Size: 5.7570 mg 

Method: Ramp 

cifWnhent: 8-21-03 



TGA 



100 



■5, 60 

I 



File: V:...\MO-1 57-72C_AfterN2l 

Operator: MAO 

Run Date: 21-Aug-03 16:19 

-1.2 



242.28°C 



0.1965% 
(0.01131mg) 



94.49% 
(5.440mg) 



SZ 

0.6^ 

CD 




0.40) 
Q 



150 200 250 

Temperature (°C) 
Figure 41 



350 400 

Universal V3.0G TA Instruments 



WO 2004/078161 PCT/US2003/027772 

27/46 



|MO~157-72C_Modaflnii-Malonic_8-26-03 



450D0 
4CD00Q 
35000 




3000 25DQ 2000 1500 1000 500 

Raman shift (cm-1) 



FIND PEAKS: 

S p ectrum: MOM 57-72C _Mod afi nil- Ma loni q. 

Region: 3332 2 DO 

Abs olute thres hold : 5E8 ,&?8 

BerEitMfcjr: SB 

Peak list: 



Position: 


1D04 


Inters \bf. 


43530. 1 13 


Position: 


222 


Intensity: 


41031.17B 


Position: 


033 


Intensity: 


30431.455 


Position: 


205 


Intensity: 


27S3234B 


Position: 


1032 


Intensity: 


25424.1 09 


Position: 


1163 


Intensity: 


23455.441 


P os rtio n: 


814 


Inte rcs ity: 


21SSB.12S 


Position: 


1801 


Intensity: 


20374211 


Position: 


433 


Intensity: 


18Q17.46Q 


Position: 


713 


Intensity: 


137713 322 


Position: 


757 


Intensity: 


isegij54i 


Position: 


3B1 


Intensity: 


15D80B72 


Position: 


917 


Intensity: 


12651293 


Position: 


1104 


Intensity: 


11700.743 


Position: 


383 


Intensity: 


11172033 


Position: 


412 


Intensive 


11137.415 


Position: 


1225 


Intensity. 


9027.100 


Position: 


1251 


Intensity: 


8Q44.B33 


Position: 


1393 


Intensity: 


8252.702 


Position: 


1442 


Intensity: 


E7"3B.E04 


Position: 


1731 


Intensity; 


5730 .550 


Position: 


1293 


Inte nsity: 


5700.050 


Position: 


3005 


Inte ns fly. 


1Q35.514 


Position: 


2949 


Inte nsity: 


1Q12.B35 



Es^p ds ur e ii me: 2 .00 see 

N umb er of exp os ures : 1 5 

N umh er of b a ck pro und exp os ures : 1 5 

Grating: 2S0 lines/mm 

Spectrograph aperture: 100 urn sit 



Figure 42 



WO 2004/078161 



28/46 



PCT/US2003/027772 




Figure 43 



WO 2004/078161 



29/46 



PCT/US2003/027772 




I > ..4. 



Figure 44A 



, 4 i ^ ' ^ v£ 



t"- 



Figure 44B 



WO 2004/078161 PCT/US2003/027772 

30/46 




Figure 45A 




Figure 45B 




Figure 46A 



Figure 46C 



31/46 



PCT/US2003/027772 




Figure 46D 



WO 2004/078161 



32/46 



PCT/US2003/027772 





Figure 47B 



WO 2004/078161 



33/46 



PCT/US2003/027772 




WO 2004/078161 



34/46 



PCT/US2003/027772 




Figure 48D 



WO 2004/078161 



35/46 



PCT/US2003/027772 




Figure 49A 




. J- >5^ \h' ..... .^sC**-^ b '©Xi 





Figure 49B 



WO 2004/078161 



36/46 



PCT/US2003/027772 




Figure 5 OB 



WO 2004/078161 



37/46 



PCT/US2003/027772 




Figure 52 



WO 2004/078161 



38/46 



PCT/US2003/027772 




Figure 53C 



PCT/US2003/027772 

39/46 




Figure 54 A 




Figure 54B 



WO 2004/078161 



40/46 



PCT/US2003/027772 




Figure 55B 



WO 2004/078161 



41/46 



PCT/US2003/027772 




Figure 56B 



WO 2004/078161 



42/46 



PCT/US2003/027772 




Figure 57B 



WO 2004/078161 



43/46 



PCT/US2003/027772 




Figure 58B 



WO 2004/078161 



44/46 



PCT/US2003/027772 




DSC 




Figure 60 



WO 2004/078161 



45/46 



PCT/US2003/027772 



T QA 




Figure 61 




10DO 
Raman shift (cm-1) 



Figure 62 



WO 2004/078161 PCT/US2003/027772 

46/46 



(Figure 63) 
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A co-crystal comprising itraconazole and tartaric 

acid, its use in a pharmaceutical composition and method of 

preparation 

15. claims: 1-4,16,18, 52-53, 62-74, 13-16 (all in part), 23 

(whole) 

A co-crystal comprising olanzapine and nicotinamide, its use 
in a pharmaceutical composition and method of preparation 
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22. claims: 1-4,13-15,17,18, 52-53, 62-74 (all in part), 45-46 

(whole) 

A co-crystal comprising flurbiprofen, and 4,4' -bipyridi ne or 
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A pharmaceutical co-crystal composition comprising bl/ a 
solid co-crystal former, b2/ a second solid co-crystal 
former, wherein (bl) and (b2) are hydrogen bonded to each 
other; and its method of preparation 
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